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Editorial Notes. 





the main portions of these communications have been re- 
produced. Valuable, however, as the papers will un- 
doubtedly prove, it would, consequent upon the excellent 
method of procedure mapped-out by the organizers of the 
conference, be in no way surprising should the discussions 


Fuel. 
Ar a time when the closest attention is being paid to 
proposals which seem likely in any way to improve the 
position of industry, a discussion of fuel problems must 

















; 
: be admitted to be pre-eminently well placed. Not only are equal, or re nop Ap w: them in importance. It will be 
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( power is required everywhere; and those who can offer it ory aah hed ry a aaa ut this is by no means the 
( are public benefactors. In this matter, however, as in | w he rei t. a the cere sessions none of the actual 
( most others, ‘‘ cheapness ”’ is, of course, not necessarily | re . to be read; but instead of this there is being 
( synonymous with actual cost. Items such as conveni- | “egyrrrpane Sheng tng er Sen the group of papers that 
( ence, cleanliness, and ease of control, though impossible ied to come up for discussion at that particular. session. 
[ to figure-out in the balance-sheet, may yet have an im- nr Rg addition to the papers already referred to, we 
( portant bearing upon the question of whether or not a seemed 8 —_ of these general reports, which, in a 
4 particular form of fuel, or power, is cheap. It is only Poms of from seven to eight columns, discuss the scope of 
° after all the factors have been taken into account that | the papers and the trend of development, and bring out 
- one fuel, as compared with another, can definitely be de- met ns syn om which afford material for discussion. 
scribed as cheap. On various points enlightenment is | (| wheiges of the reports is an agenda which is intended 
needed; and a number of new anc improved processes, “f -_ er ; e eget features, in the group of papers 
together with older and well-tried ones, are at hand for | ‘ — with, which may be worthy of debate. This is a 
consideration. plan of action which will be followed with interest, as 
It is in these circumstances that we hail with satisfac- being something of a departure from custom. As stated 
tion the International World Power Conference on Fuel | '" @ previous issue of the JouRNAL,”’ the arrangement 
which during this week and next is in session at the | oer - ae me only epee asi of the problem 
Imperial Institute, South Kensington. ‘‘ International’’ | +. poten a doen rr ae of the sessions becoming merely 
is a word which too often, when applied to exhibitions, | Wy, one rs oa uy bayer trae by the various authors. 
conferences, &c., possesses only extremely limited applica- | e hope a pons oo page wi . be productive of the utmost 
tion; but this cannot be said to be the case on this occa- pre asi my me t to all concerned. Certainly the or- 
sion. On the contrary, participation in the deliberations | 8#77€rS Have eserved success. 
is world-wide in the broadest sense of the term; for in | é 
all no less than 48 countries are represented, while the A Timely Report. 
work of preparing the papers has devolved upon the lead- THERE could not conceivably have been a more opportune 
ing technical and industrial institutions of 20 countries. | Ss deae wilt di é, $ ; 
The result of this is that material of an authoritative nature | TOment than the days preceding the opening of the World 
has been furnished for an international survey of the Power Conference on Fuel for the publication of a report 
main tendencies, in both research and development, which | by a Committee appointed to consider and advise on ques- 
govern the treatment and consumption of fuels. The | tions connected with the economic use of fuels and their 
papers submitted to the conference number between 170 | conversion into various forms of energy, having regard 
and 180; and a feature that will be noted in appr to national and industrial requirements, and in the light of 
with them is that, in general, under the title and the | technical developments. Here would be a most fittine con- 
author’s name, there is inserted the name or names of the | tribution to the subject-matter of such a conference : and 
authoritative body or bodies under whose auspices the con- those who participate in the proceedings are to be con- 
tribution has been prepared. In a number of instances | gratulated upon the fact that they will have such a report 
the — of The Institution of Gas tng tne a as_ before them. The National Fuel and Power Committee, 
one these bodies; and many other world-known or- | who were appointed in August, 1926 (with Lord Melchett 
ganizations are also included. In numerous directions | as. Chairman, and, Sts cage: David Milne- 
notable development is reported, and suggestions are put | Watson, Sir Arthur Duckham, and Mr. Frank Hodges 
forward which should be fruitful of good in the future. as members), to consider the questions just indicated, at 
The World Power Conference on Fuel contains so much | the end of last week published a first report which surveys 
that is of vital import to the gas industry, that for this generally the directions in which work is already being 
and two or three succeedine weeks we shall devote a carried out for the promotion of economy and efficiency in 
great proportion of available space to the proceedings. | the use of fuel, and puts forward a series of suggestions 
The sections in the present number—those dealing with | in relation to future activities. As the considered opinion 
the Carbonization Industries—embrace papers by men | of men qualified to give it, the report has a right. to 
Whose opinions carry great weight on the particular sub- | the earnest consideration of those to whom it is addressed ; 
a jects which they discuss; and therefore, within our limits, _ and its issue synchronizing with the holding of the World 
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Power Fuel Conference, makes doubly sure that it will 
receive this consideration, 

There are a number of 1ecommendations; and it will be 
seen that the Committee place early in the list those which 
have for their object the securing of co-operation. New 
words are continually being coined to meet new emer- 
gencies; but older words do not lose their appeal on, this 
account, and we have yet to find a better word than ‘‘ co- 
operation ’’ to express the greatest need of industry to- 
day. Never could there have been a time of greater 
applicability than now of the well-known warning of the 
robber chief to his followers, when he said to them: ‘‘ If 
‘*we do not hang together, we shall hang separately.”’ 
The basis of every scheme to put our industries into the 
position which it is felt they should occupy, must be co- 
operation; and it is to be hoped that this need will not 
for a moment be lost sight of until it has been met to the 
fullest possible extent in every direction. Then we come 
to a recommendation to large consumers to pay more at- 
tention to the system of buying’ and selling coal to a speci- 
fication, and another to district coalowners’ associations 
to consider, in conjunction with the Electricity Commis- 
sioners, in what way local collieries can take part in elec- 
tricity development. 

In specific references to the gas industry, we again 
come across the important word ‘“‘ co-operation.’’ The 
Committee, after pointing out that the general character 
of the carbonization process in gas-works and coke ovens 
is very similar, but that the differing objects of the two 
have caused them in practice to develop into two al- 
most entirely separate industries, say: ‘‘ We are doubt- 
** ful if so pronounced a separation of these two closely 
‘* allied industries has been entirely advantageous, and are 
‘** of opinion that it would be desirable for them in many 
**cases to have closer co-operation.’’ This is a question 
that is having full consideration in a paper submitted to 
the Fuel Conference, which is commented upon in a sub- 
sequent ‘‘ Editorial Note.’’ By a coincidence, there will 
be found in another part of this issue of the ‘‘ JouRNAL ”’ 
an article on the Ruhr long-distance transmission scheme, 
to which reference is made by the Committee; and this 
article will be studied with peculiar interest in connection 
with the report. The Committee recognize that what is 
good for Germany in this respect must not necessarily be 
taken to be equally applicable to this country; but they 
make a recommendation that is to be welcomed, if only 
for the assistance which, if carried into effect, it must 
offer in deciding a matter of policy that is at the present 
moment the subject of keen controversy. In effect, it may 
have momentous results. The Committee say: ‘‘ The 
**Government should undertake an investigation in rela- 
‘“‘tion to a limited area—such as that lying between the 
““ Humber and Liverpool and between Leeds and Birming- 
** ham—of the technical and economic aspects of an area 
““gas supply system comprising an interconnecting net- 
work of pipelines fed by a number of gas-works, coke 
ovens, and the like."’ 

They suggest the formation of a small Committee of 
qualified persons working in consultation with the 
National Fuel and Power Committee and provided with 
the necessary paid staff to make detailed investigations 
of this matter. This small Committee ought, they say, in 
the course of a year, to produce preliminary results of such 
value as to enable a decision to be made as to whether it 
would be worth while to proceed with the investigation. 
The cost of the preliminary work, it is mentioned, should 
not exceed £10,000. Speaking at the conference banquet 
on Monday night, the President of the Board of Trade 
(Sir Philip Cunliffe-Lister) expressed the view that this is 
an inquiry well worth instituting, and declared that he was 
there that night to tell them that the Government propose 
to undertake such an inquiry at once. In this regard he 
made, as will be seen from our report of the speeches 
on another page, an appeal for assistance in the matter 
of the staff to conduct the inquiry. This we feel confident 
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will not fall upon deaf ears. 

There are various other matters dealt with; but we 
must content ourselves here with expressing satisfaction 
at the acknowledgment made by the Committee of the 
fact that ‘‘the gas industry as a whole is now, within 
the limits within which it is confined by Statute, a pro- 
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gressive and efficient industry.’ ‘The reservation ** within 
the limits within which it is confined by Statute ’’ will be 
noted. Do the’ Committee believe, as the gas indusiry 
itself believes, ‘that, unconfined within these limits, the 
industry would be an even more progressive and efficient 
ene? We are moved to ask this question, as reading 
through the repert we have failed to find any reference to 
the gas industry’s proposals for new legislation, which, as 
was stated by Sir David Milne-Watson at the last annual 
meeting of the National Gas Council, had been .remitted 
by the Government to the National Fuel and Power Com- 
mittee. 


’ 


Our Industry and Coke Oven Gas. 
As is indicated in the foregoing, the question of the pur- 
chase and distribution of coke oven gas is one of many 
facets, and hasty or dogmatic conclusions are manifestly 
absurd. 
vast amount of exaggerated Press publicity—not always 
disinterested—both in this country and on the Continent 
regarding long-distance supply of surplus coke oven 
gas; and there is definite danger that the British public 
will be led to believe that conditions which are applicable 
to Germany apply with equal force here, whereas, in fact, 
they are in no way comparable. It was natural that the 
subject should come up for discussion at the World Power 
Fuel Conference ; and our issue to-day contains two papers 
on the utilization of coke oven gas by the gas industry— 
one by Mr. T. P. Ridley, and the other by Messrs. C. P. 
Finn and R. Ray. In addition to these highly interesting 
contributions, we publish a remarkable review of the situa- 
tion which has been set up in Germany as a result of the 
Ruhr coke oven gas scheme. This particular matter is 
the subject of comment in a later ‘‘ Editorial Note”’’ to- 
day. 

Let us for a moment contrast the conditions existing in 
Germany with those operating: in this country. In Ger- 
many the gas industry is smaller and the coke oven in- 
dustry larger than in Great Britain, where gas prices are 
lower and the consumption per head of population very 
much higher. In the former country the coal and iron 
interests are closely interwoven, and exert great power 
both in political circles and in the Press—power which 
is being used to mould public opinion on sentimental and 
‘* national ’’ grounds as well as on strictly scientific and 
economic principles. The domestic gas consumer, in 
fact, may in some cases become a pawn in a gigantic 
enterprise which, among other things, aims to cut-out im- 
port of British coal. Another point to remember is that 
in Great Britain the majority of the coke ovens are 
associated with collieries, while in Germany they are for 
the most part in close proximity to large steel works. 
Moreover, the gas industry here has progressed enor- 
mously since 1913, in regard not only to sales of gas, 
but also to plant equipment and efficiency of carboniza- 
tion—a fact which was emphasized at the conference by 
Prof. J. W. Cobb, in his paper on gas manufacture. On 
the other hand, it must be admitted that the coke oven 
industry in this country has not on the whole progressed 
in like fashion, due to the depression in the iron and steel 
industry. 

The coke oven owners maintain that it is impossible for 
them to contemplate the cost of reconstruction of their 
plant unless they can sell the greater quantity of the surplus 
gas which will be available after reconstruction. This, to 
us, appears a sensible argument if it is intended that the 
new plants shall, as before, be at the pit-head. But we 
share the view of Prof. Bone and Prof. Louis that they 
should be erected next to the steel works—that lean gas 
should be employed to heat the settings, and that the rich 


The situation, moreover, is aggravated by the 





gas made in the ovens should be used in open heart! fur- 
naces and for the production of power via engines. The 
contribution of Messrs. Finn and Ray provides plenty 
of support that cheap electricity can be generated from 
surplus coke oven gas. These authors cite an < nple 
of a 600-H.P. straight six-cylinder engine generating cur 
rent at o°166d. per unit, taking into consideration all 
working costs, maintenance charges, and depreciation. 
As for the employment of coke oven gas in open hearth 
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furnaces, while we realize that many in this count’) 
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gard it in an unfavourable light, we know, too, of a large 
concern in the United States where the system is operated 
to very great advantage. This is at the Clairton plant 
of the Carnegie Steel Trust. Here the coke ovens car- 
bonize 30,000 tons of coal a day—a quantity far in excess 
of that dealt with daily at the Beckton Works of the Gas 
Light and Coke Company, the largest gas-works in the 
world. The amount of gas available for disposal is no 
less than 200 million c.ft. a day, double the combined 
daily make of coal gas and carburetted water gas at 
Beckton; and the whole of this is employed in open 
hearth furnaces. 


Co-Operation and Development. 


THouGH we think that the place for the coke oven is 
adjacent to the steel works—that only in this way will 
the nation reap the greatest economic advantage—we 
understand also that there may be circumstances which 
demand that the gas industry would be well advised, in 
the broadest sense, to purchase surplus coke oven gas. 
It is essential, however, that each case should be surveyed 
on its own merits. In America, tor instance, a coke oven 
plant is ready to be put into operation at Newhaven. 
fhis plant is on the seaboard, and the coal is shipped 300 
miles. The whole of the surplus gas in this case is to 
be pumped a distance of eighty miles for the supply to 
Newhaven and Hartford and smaller towns en route. 
rhe fact that this scheme may be successful, however, 
does not constitute an argument that similar enterprise 
would be rewarded in this country, for in America not 
only is capital cheaper and more plentiful, but labour is 
relatively expensive. The extent of capital outlay on 
mechanical equipment, with a view to eliminating labour 
as far as possible, has a different significance over here; 
and one becomes a trifle weary of hastily prepared and 
equally readily assimilated Press articles which endeavour 
to point out that Great Britain is behind other countries 
in respect .of fuel problems. We are in complete agree- 
ment with Mr. Ridley that it does not seem advisable in 
the national interest to encourage sudden and grandiose 
schemes for the general utilization of coke oven gas in 
any particular direction. It is far better that it should 
be developed gradually on economic lines, as suggested 
by the National Fuel and Power Committee, in regard to 
limited areas. 

Co-operation between the gas industry and the coke 
oven industry is essential; and narrow prejudice on the 
part of either industry must not be allowed to interfere 
with the solution of the present problem, and thus with 
the ultimate benefit of the public. It appears to us, how- 
ever, that the coke oven industry hardly appreciates the 
obligations under which the gas industry labours; and 
because of this, we trust that Mr. Ridley’s contribution 
to the conference will be studied by the former industry 
as well as by our own. When a gas undertaking arranges 
to buy and distribute coke oven gas, he remarks, there 
are many considerations to take into account. There is, 
first of all, the possibility of failure of supply. Then 
there is the far greater dependance on labour; stocks of 
coal have to be maintained either at the gas-works or at 
the coking plant, or at both; and the gas undertaking 
must provide, and keep in working order, stand-by plant 
lor immediate use in emergency. With regard to the price 
which a gas concern can afford to pay, this must be deter- 
mined by the nature of the supply—whether it is constant 
throughout the year, or whether it is merely to cope with 
peak-load demands. Finally, in drawing-up an agree- 
ment, it should be borne in mind that the efficiency of gas- 
Works practice is likely to increase; and due allowance 
ougnt to be made for this. All Mr. Ridley’s statements 
oe tasize the futility of a flat price, even in the same 
district. 

\\ 
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‘close this article with three observations. ‘The first 
s to the statement made by Messrs. Finn and Ray 
thai granted the relaxation of certain Home Office regu- 
lations, “‘ a vast supply of crude coke oven gas could be 
plac: at the disposal of manufacturers at a figure which 
Woud be profitable to all concerned.’’? We would com- 
Pare this with the following quotation from Mr. Ridley’s 





contribution : ‘‘ With regard to the sale of unpurified gas, 
‘* after taking into account the low cost of purification and 
‘‘the cost of special mains and storage which would be 
‘‘ necessary, it does not appear to be worth while in this 
‘country to develop the sale of unpurified gas as against 
‘‘ purified gas. Many town gas undertakings have had 
‘‘ powers for years to supply crude gas, but in no case has 
‘* it been found worth while to exercise the power.’’ Our 
second observation is that by next year there will be sold 
to gas undertakings in England as much coke oven gas 
as is at present being sold to gas concerns by the coke 
ovens under the Ruhr scheme of long-distance supply. 
And finally, there is no gainsaying the fact that already 
there is a world over-production of coke. 


The German Gas Industry at Bay. 
In the last two years the German gas industry has been 
Up to 
quite recent times; the gas-works were making a splendid 


precipitated into a struggle for its very existence. 


recovery from the after-effects of the war, and from the 
period during which dirt and stones, with coal substitutes 
such as lignite and even wood, formed a large proportion 
of their carbonizing material. The struggle from which 
the industry had so recently emerged was soon to be fol- 
lowed by another, and it was early last year that the Ruhr 
coke-oven scheme first attracted the world’s attention. 
So gigantic was it in conception; to such unheard-of dis- 
tances, in such quantities, and under such pressures, was 
gas to be delivered from the coke-ovens of the Ruhr coal- 
field, that it bore the stamp rather of the flat-catching 
prospectus writer than of a serious practicable proposi- 
tion. But that the promoters had both convictions and 
the courage to go on with them soon became clear, and 
our contributor of the review’ of the present situation in 
Germany shows the progress that is being made, and the 
methods by which they are making it. 

We hear a great deal nowadays of the power of propa- 
ganda properly handled, and our readers will find a most 
interesting example in the article referred to. An attempt 
is being made, apparently with a considerable measureof 
success, to create general dissatisfaction with the present 
yas supply, and to persuade the nation to give gas manu- 
facture in future into the hands of powerful interests who 
already control most of the coal, iron, and steel, and to a 
large extent liquid fuels. With gas they could, of course, 
obtain a monopoly of coke, and there would be little, we 
imagine, of Germany that would not have to dance to 
their tune. 

As we read the situation, the nation may be saved 
from such a calamity by the fact that other coalfields, 
which are outside the combine, are competing with the 
Ruhr, and are determined to have their share of the 
plunder. Meantime, in order to get a footing, each group 
offers gas at a lower price than the other, and the gas 
undertakings are hard put to it to maintain the struggle. 

Can we visualize such a situation in this country? Can 
we see the coking coal deposits of Durham piping gas to 
London for distribution through the existing great gas 
companies, with the manufacturing plant of these lying 
idle? In Germany, of course, the way has been easier 
for several reasons. To begin with, the great coal-iron- 
steel combine has long been in existence, and, as pre- 
viously mentioned, it wields great political, as well as 
financial, power. There are certainly allied coal and iron 
interests in North-East England, but nothing in any way 
comparable with the Ruhr combine. Then the German 
gas industry is not so well qualified to defend itself against 
attack as ours, in that it is to a very much greater extent 
municipally owned. Gas companies in Germany are com- 
paratively few in number, so that the element of the 
shareholder protecting his own is largely absent. 

We agree with our correspondent that the gas industry 
in Germany is deserving of every sympathy in its struggle 
against tremendous odds. Its plea for survival appears 
fully justified. It numbers in its ranks many eminent men, 
who are fully capable of serving the best interests of the 
country, and of continuing the services which it has ren- 
dered in the past to the science and practice of gas manus 
facture and gas supply. 
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Economics of Ammonia Recovery. 


COMMENTING On the paper on the manufacture of sulphate 
of ammonia in gas-works, which Mr. George Braidwood 
presented at the annual meeting of the North British 
Association of Gas Managers, we suggested in the ‘*‘ Jour- 
NAL "' a fortnight ago that ‘‘ the small undertakings might 
do well to concentrate on the production of a strong liquor 
for transport to a central works where full advantage 
could be taken of large-scale operation and new processes.”’ 
This idea tallies with that expressed by Mr. P. Parrish in 
a paper on this subject before the World Power Fuel Con- 
ference. He believes that the recovery of ammonia at 
the majority of works should proceed only to a certain 
point, and that its final treatment should be carried out 
at a number of centrally situated chemical works. In 
what form the ammonia 6ught to be transported is largely 
a matter of opinion and circumstance. Some think that 
concentrated gas liquor should be produced; others take 
the view that the intermediate product should be concen- 
trated ammonia liquor; while others believe the best plan 
is to recover half the ammonia at the gas-works as a 
solution containing 4o p.ct. of sulphate. The author 
points out that local conditions will be the deciding factor 
in the choice of method, but states his preference for the 
40 p.ct. sulphate solution where the circumstances are 
favourable—i.e., where the centrally situated chemical 
works treating the ammonium sulphate solution are not 
more than forty miles distant. Operation of the process, 
it is true, throws extra work on the oxide purifiers, which 
may be called upon to remove an additional 10 p.ct. of 
hydrogen sulphide; but this does not constitute a serious 
disadvantage. 

As our readers are aware, Mr. Parrish is an authority 
on the subject; and this fact lends added importance to 
his comparison between the common system of converting 
gas liquor into ammonium sulphate—by the use of sulphuric 
acid—and the anhydrite method in which calcium sulphate 
is the source of the SO; ion.” The complexity of the latter 
process and the importance of large-scale operation (in 
the author’s opinion a plant to deal with less than 30 to 
40 tons of ammonium sulphate per day would not be war- 
ranted) are not generally realized. Whether or not the 


method will prove an economic success depends largely 
on the geographical position of the ammonia works in 


relation to the anhydrite mines. For example, gypsum 
which costs 12s. 6d. a ton at the mines costs double this 
amount delivered in London. 

It is obvious that Mr. Parrish is not enamoured of the 
direct process of ammonia recovery, of which Mr. L. H. 
Sensicle is such an ardent advocate. Indeed, the author 
goes so far as to say that there is no such thing—‘‘ it is 
more imaginary than real.’’ The so-called direct process, 
moreover, results in ammonium chloride being carried to 
the saturator, where it is dissociated; the hydrochloric 
acid thereby formed setting-up corrosion not only in this 
apparatus, but in the mains leading from it. Nor is the 
author at all favourably impressed with the semi-direct 
system, in which, he says, the bath is diluted by the water 
vapour resulting from the condensation of the steam from 
the steam-ammonia stream. This occasions loss by the 
production of redundant mother liquor, and the sulphate 
produced is in the form of a powder of an indifferent 
colour. 

The excellent contribution of Mr. Parrish—a lengthy 
extract of which will be found in later columns of our 
issue to-day—once again points to the need for exploring 
every avenue which may lead even to a partial solution 
of the ammonia problem as it affects the gas industry 
at the present time. The only thing to be regretted is that 
the author did not touch upon the question of effluent dis- 
posal, for this is really inseparable trom any considera- 
tion of ammonia recovery. 








Savings to be Effected by Amalgamation. 

Consideration was given to the position of the gas industry 
of this country by Prof. R. B. Leckie, of Purdue University, in 
a paper submitted to the Indiana Gas Association. He discussed 
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the valuable experience of Great Britain in this matter. 
mitting that our gas industry, as is the case in America, always 
has been well managed, he pointed out that advantage has 
not been taken to the extent that it has in the United States, of 
the savings to be effected by company amalgamation, which 
makes possible centralized production and the consequent link- 
ing-up of communities by high-pressure transmission mains. 


The Industry’s Claims Supported. 


When, in recent numbers of the ‘‘ JoURNAL,’ 
the general feeling of dissatisfaction which pervades the gas 
industry at the apparent lack of consideration accorded it by 
the Government, it was with the fervent hope that our readers 
would not think that we had abandoned our Constitutionaiist, 
but somewhat non-party, political complexion for a violently 
reactionary attitude. Therefore it is with pleasure that we 
find the views we have expressed strongly supported by Col. 
A. England, C.M.G., D.S.O., the Member for Heywood and 
Radcliffe, who is himself a Constitutionalist. In a letter to 
‘* The Times ”’ of last Thursday he remarks that rationalization 
and freer development are not uncommonly regarded as essen- 
tial to commercial prosperity, and that there is in the country 
undoubtedly a feeling that the gas industry should be allowed 
some relaxation from its very restrictive conditions—‘‘ greater 
freedom the national interest.’’ After briefly referring to 
the restrictions from which the gas industry seeks to be re- 
lieved, Col. England expresses the view that the claims ought 
to be capable of adjustment in the interests of everybody, and 
that these claims will very soon be regarded as an issue of 
first-rate importance. The letter opens by stating that most 
Members of Parliament hear early echoes of the forming senti- 
ments of their constituents, and closes with the opinion that 
the Government of to-day will be wise to realize the strength of 
public opinion. 


, 
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A Farthing a Unit. 


We can imagine that the organizers of the World Power 
Fuel Conference, and Mr. R. P. Sloan, C.B.E., were not a 
litte surprised at the widespread publicity accorded last week 
by a large section of the Daily Press to the paper which Mr. 
Sloan had prepared for Section J of the Conference. In some 
cases florid headlines and a stirring introduction to extended 
extracts from the paper might well have led the public to be- 
lieve that they would shortly be receiving a supply of electricity 
at one-farthing a unit; and indeed, we ourselves, who have by 
now learnt to weather such shocks, were led to peruse Mr. 
Sloan’s paper a little earlier than would otherwise have been 
the case. There we find no mention of the farthing per unit, 
and, in strange contrast to the fervour of the Press, a delight- 
fully modest account of what has hitherto been achieved, in 
the combination of coal distillation and electricity generation, 
by that excellent undertaking, the Newcastle Electric Supply 
Company. 


The Products Market. 


Mr. Sloan points out that as regards ‘‘ the possibility of 
using coal distillation in conjunction with electricity genera- 
tion, considerations may arise over and above the question of 
economy, such as the desirability of producing oil and other 
products to meet an increased demand. Under present condi- 
tions it is not likely that any large direct economies may result; 
but conditions may change, and consequently the careful study 
and extensive experiments that are being made in this direction 
may be of the greatest use in the future.”’ Further, the author 
acknowledges that commercial success of a process must de- 
pend on finding the best market for the sale of the bye-products 
of distillation, as the power station buys only the gas and coke, 
and pays for them at their heat value. ‘‘ Under present condi- 
tions and at present prices,’’? says Mr. Sloan, ‘‘ no important 
commercial economies have so far been obtained ’’—in support 
of which statement he quotes the figures which were seized 
upon by the Daily Press with such avidity; and in a footnote 
he refers to some of the difficulties which had to be overcome 
by the Newcastle Company before the present measure 0! 





the thermal basis of charge for gas, and naturally drew upon 


success was attained. 
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Sensationalism. 

Is it not a pity that some sections of the Daily Press seem 
impelled to clutch at anything sensational, even though the 
subject be beyond any but the fuel technologist? In this in- 
stance much is likely to emerge in discussion. Has it been 
realized, for example, that whereas coal is probably obtainable 
at 6d. per ton less than the figure quoted by Mr. Sloan, the 
current prices of the residuals might yield nearly 2s. per ton 
carbonized less than his suggested return? And it would sur- 
prise us to receive confirmation that the quality of certain of 
the low-temperature products is up to the usual standard de- 
manded. The author, as quoted above, speaks of considering 
the desirability of manufacturing these products to meet an 
increased demand; but of many of them there is already a 
world over-production, and therefore whatever additional quan- 
tities are put on the market will cause a reduction in prices. 
It is not our desire to criticize Mr. Sloan’s paper in undue 
season; we seek, rather, to emphasize the undesirability of 
sensational comment. 


New Charge Systems at Rochdale and Stretford. 

As announced in last week’s ‘‘ JouRNAL ’’—ante p. 606— 
the Rochdale Gas Department have adopted an optional 
two-part system of charging for gas which should greatly 
encourage its use for all purposes, and particularly for heating 
and water heating. Domestic consumers can now have their 
gas either at the ordinary rate of 3s. 7d. net per 1000 c.ft., or, 
under the new two-part method, at 2s. net per 1000 c.ft. plus 
a fixed charge of 10s. per quarter. With the latter system, 
consumers must sign an agreement to remain on the system 
for twelve months, and the arrangement is subject to three 
months’ notice thereafter. The charge of 2s. per 1000 c.ft. is 
equivalent to 5°054d. per therm; and gas at this price can face 
any type of competition. The Stretford and District Gas Board 
have evolved a two-part charge for gas used for manufacturing 
purposes, which relieves the manufacturer from the possibility 


GAS JOURNAL. 


of bearing any charges other than those incidental to the par- 
ticular service and supply given. There is an annual charge 
based on the 12-hour maximum demand. For the 
therms this is 45, for the next 4o therms 44 1os., for the next 
100 therms £4, and so on. In addition to this there is a 


first 10 


commodity charge. For the first 500 therms per month this 
amounts to 3d. per therm, for the next 4500 therms 23d., and so 
on till, for all consumption above 50,000 therms per month, the 
charge is 2d. a therm. ‘The prices are subject to a discount of 
id. per therm. We look forward with interest to the results 


of the enterprise of Rochdale and Stretford. 


The ‘‘ Gas Salesman.’’ 

The September ‘‘ Salesman,’ 
the ‘‘ JouRNAL,’’ marks for us the close of the summer season ; 
and from now to the end of March next we publish the Supple- 
The current number contains several 


’ 


issued with this number of 


ment twice monthly. 
articles worthy of special comment. 
Mr. R. S. Ross, that all units of the gas industry should fight 
for the lighting load, casting off lethargy and eradicating the 
illusionary idea that the fight will be a losing one. Mr. Ross 
is of opinion that neither shop lighting nor house lighting is 
difficult to obtain if a gas undertaking will adopt a main- 
tenance system. Then there is published a most useful paper 
on gas fitting, by Mr. L. Sturdy, of the Birmingham Gas De- 
partment, before the Midlands Circle. A further illustrated 
contribution shows that the Gas Light and Coke Company 
have recently installed no fewer than 79 gas radiators at the 
Palladium Theatre. 


One is a strong plea, by 


—_— 


PERSONAL. 


Viscount LEVERHULME has been elected President of the 
Incorporated Sales Managers’ Association; and Mr. F. W. 
GoopENouGH, C.B.E., has been re-elected Chairman for the 
third year in succession, in view of his appointment as Chair- 
man of the Advisory Committee on Education in connection 
with the Board of Education special inquiry on training for 
salesmanship. 








RETIREMENT OF MR. WALTER T. DUNN. 


Thirty-Two Years’ Devoted Service. 


Walter T. Dunn, M.1I.Mech.E. 





At the last meeting of the Council of The Institution of Gas 
Engineers, the President reported that he had received a letter 
from Mr. Walter T. Dunn resigning his position as Secretary 
of the Institution. The resignation was accepted; the Council 
placing on record their appreciation of his long and faithful 
service, and expressing the hope that his health will improve 
so that he may enjoy many years of well-earned rest. 

Mr. Dunn was appointed in 1896 to succeed Mr. F. G. Burfield 
as Secretary of the Incorporated Gas Institute; and when 
amalgamation of the latter with the old Institution of Gas 
Engineers took place in 1902, Mr. Dunn was selected as Secre- 
tary of the new corporation, and carried out the duties of that 
office continuously from the Statutory Meeting until he left for 
his holiday in August. Thus he has completed thirty-two years 
of hard and patient work; and this is a span upon which any 
man may look back with pride, and feel that he has earned some 
relief from the burden. In some corporate bodies, the secretary- 
ship is, if not a sinecure, a post of which the duties may largely 
be delegated to others ; but Mr. Dunn has aimed always to give 
his personal attention even to the smallest detail, and to make 
himself responsible for the smooth and efficient working of an 
Institution whose members are very widely scattered,over the 
country. And not one but will testify to Mr. Dunn’s unabated 
energy, optimism in the cause of gas, and eagerness to turn 
every occasion to account in advancing the claims of gas. Un- 
doubtedly his assiduity has done much to bring to the Institu- 
tion the recognition which is its due; and the part he has played 
in the preparation of the Charter Petition will always be re- 
membered with gratitude. 

Mr. Dunn’s circle of friends and well-wishers extend far be- 
yond the gas industry of this country, for he has on many 
occasions officially represented the Institution at the meetings 
of kindred bodies at home and abroad. He is also a member 
of the Institution of Mechanical Engineers and of the Chartered 
Institute of Secretaries. At the last annual meeting of the 
latter he was re-elected a Member of Council for a further period 
of three years. Of The Institution of Gas Engineers, he is an 
Associate, so that the new régime will not sever for him a 
long and dearly-loved connection. ‘The gratitude of the indus- 
try and the best wishes of all follow him into retirement. 
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FORTHCOMING 


ENGAGEMENTS. 


[Secretaries of Gas and Kindred Organizations are asked to assist in making this diary oj events as complete and usefu: 
as possible by sending the earliest intimation of all meetings. } 


Sept. 24-Oct. 6.—Wor_tp Powrr CONFERENCE, FUEL CONFER- 
ENCE.—Imperial Institute. 

Oct. 3.—Sociery or Bririsn Gas INDustRics.—Council meet- 
ing in the afternoon. 


Oct. 5.—NortH oF ENGLAND GAS MANAGERS’ ASSOCIATION.— 
Meeting. Presidential address of Mr. D. Currie. 
Oct. 6.—MANCHESTER AND Districr JUNIOR GAS ASSOCIATION. 


—Annual meeting in the Town Hall, Rochdale. Presi- 
quential address by Mr. H. J. Hailstone, A.M.I.Chem.E. 
Inspection of the Rochdale Gas-Works. 

Oct. 6.—Scortisn Junior Gas Association (Eastern Dis- 
TRIcT).—Meeting in Edinburgh. Address by Mr. F. J. 
Dent, B.Sc. 

Oct. 11.—MipDLAND ASSOCIATION 
ManaGers.—Autumn general meeting at the Imperial 
Hotel, Birmingham, 2.30 p.m. Discussion on maintenance 
to be opened by Mr. R. J. Rogers, of Birmingham. Dis- 
cussion on ‘* Gas Undertakings’ Insurances,”’ to be intro- 
duced by Mr. A. S. Foster, of Stourport. 

Oct. 11.—MipL_anp Junior Gas AssociaTion.—Meeting in the 
Council House, Birmingham. Presidential address of Mr. 
F. Caudwell. 





or Gas. ENGINEERS AND 


Oct. 16.—SoOUTHERN ASSOCIATION OF GAS ENGINEERS AND 
Manacers (Eastern Disrricr).—Meeting at 28, Grosvenor 
Gardens, S.W. 1, at 2.30. 

Oct. 17.—MaANcuEsSTER Districi 
GINEERS.—Meeting in Manchester. Visit to the works of 
Messrs. R. & J. Dempster, Ltd. Paper by Mr. Willi 
Buckley on ‘* The Maintenance Costs of Vertical Retort 

Oct. 18.—EASTERN*® CounTIES GAS MANAGERS’ ASSOCIATIO 
Autumn meeting in London. 

Oct. 22-24.—BritisH COMMERCIAL GaAs 
Conference at York. 

Nov. 22.—Society OF BriTISH Gas 
general meeting. Hotel Cecil. 





INSTITUTION OF Gas ky- 


ASSOCIATION.—Annua: 


INDUSTRIES.—Autumn 


THE INSTITUTION OF GAS ENGINEERS. 
All meetings take place in the Council Room at 28, Grosvenor 
Gardens, unless otherwise stated. 
Oct. 9.—Gas Education Committee. 
Oct. 10.—Finance and Executive Committees in the morning ; 
Corrosion of Pipes Committee in the afternoon. 





ON THE ELECTRICAL SIDE. 


In Early Days. 

One of a series of lectures given for the benefit of the 
Brighton and Hove Branches of the League of Nations Union 
was by Mr. H. G. 
the electrical industry in this country, who claims to have been 
responsible for the lighting of the first town in the United 
Kingdom to be permanently and successfully illuminated by 
electricity. This was not such a great number of years ago; 
but he has lived to witness remarkable developments. Within 
half-a-century, electricity has risen from the smallest beginnings 
to its present position of importance; and what has the future 
in store? To this question Mr. Massingham endeavoured to 
supply an answer, in addition to indicating the broad lines of 
development in the past. His allusions to what has gone and 
what he thinks is to come were equally interesting ; and for the 
benefit of those who would like to study the lecture, it has been 
reprinted in booklet form, at the price of 6d. net, by. Messrs, 
Hutchinson & Co., Ltd., 34, Paternoster Row, London, E.C. 4. 
It is the ancient borough of Taunton which has the reputation 
of being the first town in England to have been permanently 
and successfully illuminated by electricity; this town being 
followed by Bath and Exeter. It is Taunton, too, which en- 


Massingham, one of the early pioneers of 


joyed the distinction of being the first town in the United King- . 


dom to hold an electrical exhibition. 

Mr. Massingham saw electricity coming in ‘* at a time when 
gas was very poor, and our gas industry in a very apathetic 
condition; gas being used only as an illuminant by means of 
very crude burners that are now discarded. The bright and 
cheerful gas fire, and the useful gas cooker, had not then been 
evolved ’’—in their present form, they had not—*' but the 
threatened competition of electricity put new life into the gas 
industry, and caused gas engineers to bring out various forms 
of greatly improved burners, and to turn their attention to the 
utilization of gas for other purposes than that of lighting only, 
to the great advantage of the public and of the gas industry.” 
From this one would infer that electricity, as we now know it, 
experienced a calm and uneventful youth; but actually this 
does not appear to have been the case, for Mr. Massingham 
refers to the strenuous times when he “* was trying to prove 
that the lighting of a town by electricity was not a mad dream, 
as some supposed, but could be made a practical reality.’ 
Later on we find electricity suffering in the same way as gas 
has done. Contribution by municipal committees to the relief 
of the rates, instead of applying profits to a reduction in the 
charges for the supply of the commodity, and so benefiting the 
consumers out of whose pockets the money has come, has been 
a sore point with Mr. Massingham, as it has with so many 
students of gas administration. He would have local authori- 
ties vying with each other to supply electricity at the lowest 
possible cost, which is doubtless the most advantageous, as it 
is the fairest, course to adopt for the electrical industry, and 
for the gas industry. He would like to see imposed a minimum 
fixed rate according to the size of the house, plus a nominal 
charge of about 1d. per unit for all current consumed beyond 
the fixed amount charged for, so as to encourage an all-day 
domestic demand. 

In early days Mr. Massingham outlined the probable future 
developments of ¢ tricity; and these 
nearer fulfilment now than they were 
gestions was that super-electricity stations would be con- 


suggestions he sees 


then. One of these 


sud 
pole 


; structed at or near the pit’s mouth; the ordinary stations being 
used only as transformer and distributing stations. Another 
suggestion was that, as knowledge of transmission still further 
improved, all power would eventually be obtained for the pro- 
duction of electrical energy from the various waterfalls of the 
world, and that the United Kingdom would probably secure its 
principal supply from the great waterfalls of South Africa—the 
power being converted into electrical energy on the spot, and 
transmitted through the air to suitable receivers in this country, 
without the aid of wires or cables to act as conductors. Is this, 
after all, to be the solution of the much-debated problem of 
overhead transmission ? 
Electric Heat in the Dairy. 

Persons who are threatened with an increase in the price ol 
the household milk supplies may read with some surprise a 
statement in the ‘* Electrical Review ”’ to the effect that ** at 
the present time British farming is passing through a period of 
readjustment. . Due to a number of causes, arable land is 
decreasing in acreage, and pasture land is taking its place. 
Consequently, the head of stock is greater to-day in England 
than it has ever been, and the production of milk is steadily 
increasing.’’ Why, then, one wonders, is milk’ to be dearer. 
However, it is not Mr. H, A. Carney’s object, in writing in 
our contemporary, to draw attention to the laws of supply and 
demand as applicable to milk, but to make reference to the 
valuable opening which exists for electricity in the dairy. He 
quotes an estimate of Dr. Stenhouse Williams (of*the National 
Institute of Research in Dairying) that from 1 to 2 p.ct. of the 
milk produced in Britain is lost annually through going sour 
before it reaches the distributors. This sourness is the out- 
come of dirty conditions; and hot water and steam are the 
essentials without which ideal conditions are impossible on the 
farm or in the town milk shop. Well, there-are various 
methods by which hot water can be supplied; and there is no 
reason why electricity should regard as its own the task of 
saving this enormous amount of wasted milk. ‘The consumer 
may even wish that it will not be saved at all, lest its addition 
to the quantity already available should lead to another increase 
in the price per gallon. 

Prepayment Electricity Consumers. 

The ‘‘ sweet simplicity’ of the flat-rate system of charging 
for gas makes it easily applicable to the requirements of th 
prepayment consumer; whereas if it is desired to offer th 
more complicated systems in vogue in the electrical industry to 
their consumers, some special methods are called for. [In this 
country the tariff for a supply of electricity ts usually one of the 
following: Two distinct rates (lighting and heating) involving 
two meters; a form of fixed and unit charge—such 
** Norwich ”’ system, or a charge on rateable value plus a | 
per unit; a sliding scale which varies with amount consum 
or a two-rate system based upon the time of day during 
the load is taken. 

Mr. B. M. Smith, writing in the ‘“ Electrical Review,” '- 
marks that all these systems have their own particulat rits; 
but they fail to get at the man who will not have a quarter!) 
bill. ‘If, therefore,. the prepayment consumer” is be 
adequately catered for, means must be introduced Of collecting 
fixed and unit charges through a slot meter, with the 
sertion to cover both charges. Three ways in which th 


be done are indicated, but only one is considered suitable. 
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This is to arrange the meter so that a proportion of each 
shilling inserted is taken to cover the fixed charge—units to 
the value of the remainder being delivered to the consumer. 
In other words, the meter collects both charges, but differ- 
entiates between the two; the dial only registering units con- 
sumed. Such a meter is described, and will no doubt be very 
useful when the electrical industry decides to go out after the 
slot meter consumer. The moral pointed is that electrical en- 
gineers, in formulating schemes and tariffs, should discuss the 
subject with representative meter manufacturers. In view of 
the consideration that is being given in the gas industry to the 
question of methods of charge, this contribution to the subject 
may be kept in mind. 

More About Overhead Transmission. 


Through the medium of the Daily Press, there was published 
far and wide last week an announcement to the effect that the 
first step in carrying out in the Central Scotland area the 
Government scheme for the provision of cheap electricity 
throughout the country has been taken near Easterhouse, about 
8 miles from Glasgow, when three of the steel towers which 
will carry the overhead power lines were completed or partially 
erected. It was added that, to the end of March, 1934, the 
total capital expenditure on the scheme over the whole country 
was estimated at almost £6,000,000. It seems that in the 
section on which work has been begun, extending over a 
distance of approximately 20 miles from Clydesmill, Cambus- 
lang, to Bonnybridge, 150 towers will be erected ; the average 
span between each being about 300 yards. It is anticipated 
that this section (which will link-up the systems of the Clyde 
Valley and Scottish Central Electric Power Companies) will be 
ready to be operated by the end of April. The towers will 
range in height, according to the nature of the ground over 
which the line is being led, from 60 ft. to almost 300 ft. ; towers 
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of the latter height carrying a span across the River Tay on the 
line to Dundee. A local press man states that, except where a 
tower stands out prominently on the skyline at the top of a rise 
in the ground, it is not easy to detect the presence of the struc- 
tures from a distance of a few hundred yards; and the ‘‘ silvery 
lattice-work of which they are built-up is in pleasant contrast 
to the gaunt blackness of the ordinary telegraph poles.’’ This 
is none too comforting, for it would be difficult to find anything 
which would compare unfavourably with the ordinary telegraph 
vole, 

It is, however, the reference in the opening sentence of the 
above paragraph to this step in carrying out the ‘‘ Government 


scheme for the provision of cheap electricity throughout the 
country ’’ Which leads to mention of the matter here. The 
appearancga over the land of numbers of these structures—re- 


sembling (we are told by one picturesque writer) a single-file 
procession of baby Eiffel towers, protected to several feet from 
the ground by barbed wire—is unpromising enough; but even 
more serious may this promise of cheap electricity prove to be. 
We have sometimes wondered what will happen should all the 
fine promises, so lightly made, remain unfulfilled; and we are 
not reassured by the weighty warning of the ‘ Electrical 
Review,’’ which notes with regret ‘‘ that the misleading an- 
nouncements of ‘cheap electricity’ are again appearing— 
emanating apparently from a common source.’’ ‘* The Times,”’ 
it is stated, describes the Scottish scheme as reducing 
the cost of power for all purposes to less than a penny per 
unit; ’’ and the ** Daily Chronicle ’’ even more definitely says 
‘‘ including domestic lighting and heating.’? The writer goes 
on to point out that, while the average cost of electrical energy 
for all purposes may in time be brought down to a penny, the 
public does not understand that the operations of the Board 
will not affect the largest item in the selling price of electricity 
for domestic purposes, 


sé 





REPORT OF THE NATIONAL FUEL AND POWER COMMITTEE. 


The National Fuel and Power Committee appointed by the Board of Trade last September, to “ consider and advise 
upon questions connected with the economic use of fuels and their conversion into various forms of energy, having 
regard to national and industrial requirements and in the light of technical developments,” have ‘presented a report. 
Here we give the Committee’s recommendations, and publish in extenso that section of the report dealing with 


carbonization. 


The members of the Committee who sign the report are as 
follows : 

Chairman—Lord Melchett. ; 

Mr. J. Baker, M.P., the Iron and Steel Trades Federation ; 
one of the Labour Members on the Balfour Committee. 

Mr. Mark BranbD, a Director of William Baird & Co., Ltd., 
and of Sanquhar and Kirktunnel Collieries, Ltd. 

Sir Jonn CapMAN, K.C.M.G., D.Sc., F.G.S., M.Inst.C.E., 
Technical Adviser, Anglo-Persian Oil Company ; Member 
of the Council of Scientific and Industrial Research. 

Sir ARTHUR DuckuHaM, K.C.B., Specialist in furnace work, 
carbonization of coal, and engineering connected with 
chemical developments. 

Sir WittramM Hart, O.B.E., Town Clerk, Sheffield. 

Mr. Frank Hopces, Secretary of the International Miners’ 
Federation ; formerly General Secretary of the Miners’ 
Federation of Great Britain (Deputy Chairman). 

Prof. F. A. LinpEMANN, F.R.S., Professor of Experimental 
Philosophy at Oxford; Director of the Physical Labora- 
tory of the R.A.F., Farnborough, during the war. 

M. MannaperG, Director of the United Steel Com- 
panies, Ltd. ; Bolckow, Vaughan, & Co., Ltd.; the Frod- 
ingham Iron and Steel Company, Ltd. ; the Appleby Iron 
Company, Ltd.; and Chairman of the Fuel Economy 
Committee of the National Federation of Iron and Steel 
Manufacturers. 

Mr. C. H. Merz, M.I.E.E., F.R.G.S., Consulting Engineer ; 
Senior Partner of Merz & McLellan, Westminster ; 
Specialist in electric traction and power supply problems 
and fuel economy. 

Sir ALEXANDER Wacker, K.B.E., a Director of John Walker 
& Sons, Ltd., Distillers. 

Sir Davip Mitne-Watson, D.L., Governor of the Gas Light 
and Coke Company. 

The Secretary of the Committee is Mr. W. Palmer, and the 

Assistant Secretary Mr. R. J. Moffatt. 


CARBONIZATION. 
GENERAL. 

The carbonization of coal at what is generally known as low 
temperature has attracted a good deal of attention during re- 
cent years; and much important work has been done, both in 
this ¢ untry and abroad. The Fuel Research Board have de- 
Voted much time to the subject. On behalf of the Government 
they have offered to test any low-temperature carbonization 
plant which is claimed to have arrived at the unit commercial 
Stage; the proprietors supplying the coal and actually running 
the plant during the test, This offer has been open for nearly 


Mr. 


| produced increasing quantities of other bye-products. 


three years, and several plants have been tested under it. In 
addition the Board itself have developed a process of low- 
temperature carbonization, and it has already been announced 
that the Government have made arrangements with the Gas 
Light and Coke Company whereby this process is to receive a 
trial on a commercial scale. 

Most of the work on these processes has been definitely 
experimental in character, as was to be expected in the evolu- 
tion of a new industry ; but there appear to be several processes 
now entering the commercial stage. Still more time, however, 
will «be required to ascertain to what extent, if any, com- 
mercial success has been attained. 

A good deal of work has yet to be done before the limitations 
of the commercial applicability of these processes are fully 


| determined ; and we shall watch the present developments with 


interest. The national advantages to be obtained from any 
scheme which offers a possibility of adapting our national fuel 
to purposes for which at present we are dependent on imported 
fuels are so great that the fullest and most patient investigation 
Is imperative, 

There are, however, two important and firmly established 
coal carbonizing industries—the gas industry and the coke oven 
industry—and a great deal of our attention has been devoted 
to them. The general character of the carbonization process 
in gas-works and coke ovens is very similar, but the differing 
objects of the two industries have caused them in practice to 
develop into two almost entirely separate industries. The aim 
of the gas industry has been primarily to produce gas for town 
supply, and secondarily to produce a coke for industrial and 
domestic purposes. The industry, with improved practice, has 
The coke 
oven industry, on the other hand, was started for the different 
purpose of supplying a hard coke for the iron and steel in- 
dustry. It is well known that for many years all other possi- 
ble products from the coal were neglected, but in recent years 
there has been a great change in this respect, and the coke 
oven industry has paid more and more attention to its bye- 
products, such as tar, ammonia, and gas. But it remains true 
that the coke oven industry is still mainly concerned with the 
production of metallurgical coke. We are doubtful if so pro- 
nounced a separation of these two closely allied industries has 
been entirely advantageous, and are of opinion, as explained 
later, that it would be desirable for them in many cases to have 
closer co-operation. 


Tue Gas INDUSTRY. 


Research is being carried on in connection with the gas in- 
dustry, and improved practice has resulted from the adoption of 
the results of those researches, This industry is one that has 
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adapted itself to modern conditions, and in consequence has 
expanded rapidly and is continuing to expand. It may be that 
for internal illumination gas lighting is giving place to some 
extent to electric lighting, but for heating, both in households 
and in factories, gas is rapidly gaining fresh adherents. Some 
idea of the increase in the gas industry may be gained from the 
following figures : 


Production of Gas by Authorized Gas Undertakings. 


Year. Million Cubic?Feet. 
... ee eee oe ae ee 
1904 ; . es 155,580 
. ree Be eee 
_ . Se ae ae es ee . » « 50m 
192 —— a Tar . 283,818 
a a? ae ar) ee ee ee ee 206,082 
1927 . 297,697 


We have no doubt that the gas industry as a whole is now, 
within the limits within which it is confined by Statute, a pro- 
gressive and efficient industry. The thermal efficiency of the 
process of conversion of coal to gas, coke, and tar is high, and 
is being increased ; and the efficiency of the appliances for using 
gas is also high. A considerable part of the credit for the 
development of coke boilers for domestic heating and hot water 
supply—one of the features of the modern house—is due to the 
readiness with which the gas companies have produced and 
supplied fuel. The practice of using for the production of 
water gas any coke for which there is no market, has overcome 
the difficulties of the seasonal nature of the demand for coke. 


Tue Coke Oven INDUSTRY. 


One of the representatives of the Coke Oven Managers’ As- 
sociation criticized severely the coke oven industry in this 
country. Whereas in 1914 British coke ovens were approxi- 
mately equal in efficiency to the Continental ovens, except’ that 
the number of ovens per battery was generally smaller, the 
position was, in this witness’s view, that in this country there 
had, except'in a few cases, been no progress since that date, 
while the Continental practice had advanced. In the United 
States of America larger and narrower ovens of the regenera- 
tive type, lined with high-grade silica brick, have been in 
general use for many years. Since the war the internal pro- 
sperity of the United States has provided funds for the renova- 
tion of plant and the installation of the most complete mechani- 
cal devices. Moreover, the concentration in the United States 
of the iron and steel plants has favoured the construction there 
of coke oven plants in large units, to which the coal is brought, 
rather than in units which, irrespective of the most efficient 
size, are erected at the pit-head. 

As regards the present Continental practice, it was suggested 
that the majority of coke ovens had been rebuilt on modern 
lines, since the war, either as a reconstruction measure or at a 
low real cost at a time of depreciated currencies. The Con- 
tinental practice was, therefore, also in advance of British 
practice. 

The Coke Oven Managers’ Association placed before us their 
views of the improvements that they considered necessary in 
the British coke oven industry if it was to be able to offer cheap 
and reliable coke to the iron and steel trades. Their -sug- 
gestions were these: 


(I 


The old type of inefficient and uneconomical oven, con- 
structed in small batteries, must go; and for every four, 
five, or six of such units, one large central plant of large- 
capacity, narrow, silica brick ovens with modern sub- 
sidiary plant must be erected. 

(2) In many cases amalgamations of coking interests are 
essential. 

(3) The sale of surplus gas must be ensured, either as gas or 
for producing electrical power. The gas undertakings 
should assist in so far as its sale as gas is concerned, and 
the Electricity Commissioners in so far as electric power 
supply is concerned. 

(4) The blending of coal should be encouraged. 

(5) The cleaning of coal in all its aspects should receive close 

attention and should be adopted wherever possible. 


It was obviously necessary for us in these circumstances to 
pursue further the matters brought to our notice by the Coke 
Oven Managers’ Association; and accordingly we furnished a 
copy of their evidence to the Coke Oven and Bye-Product Plant 
Owners’ Association, and invited them to give us their views 
on the subject. A representative of that Association appeared 
before us. He was much less certain of the advantages to be 
obtained by a general reconstruction of the British coke oven 
plant. He agreed that the present plant was, in many cases, 
not what the owners would erect if they were building now; 
but it was, he suggested, serviceable, and produced a coke that 
was generally acceptable to the iron and steel industries. The 
plant was, too, erected at a time when costs were much lower 
than now. 

The Coke Oven Owners’ Association were not prepared to 
accept in detail the calculation of the reduction in costs claimed 
by the Coke Oven Managers’ Association as a consequence of 
the erection of new centralized plants, and the Owners’ As- 
sociation concluded generally that there was not a sufficient 
case for a wholesale condemnation of the existing methods. 
They pointed out that, since the post-war boom, their industry 
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had suffered by reason of the depression in the iron and sicel 
industry and the smaller demand for metallurgical coke. ‘the 
coke oven industry was not, therefore, prosperous enough to 
expect to be able to earn profits on new and expensive plant, 
and at the same time set aside funds for writing off the value 
of the old plant. : 

We recognize the real financial difficulties of the coke oven 
industry, but at the same time we are left with the impression 
that the coke oven plant of the country is in general far beiow 
the standard of efficiency that our needs require, and we re- 
commend that the owners should, in many cases, consider pians 
for re-organizing their oven plants as soon as possible into 
installations serving a number of collieries and equipped with a 
modern type of oven. The question of the most suitable loca. 
tion for the plant also requires consideration. 

One point on which the coke oven managers and owners 
were agreed, however, was that it was very important that the 
coke oven industry should obtain a profitable outlet for its 
surplus gas. A modern coke oven has a large surplus of gas 
of high calorific value, especially when it uses a cheaper fuel 
such as producer gas or blast furnace gas for firing the ovens, 
And the maintenance of the plant on economical lines is de- 
pendent on the disposal of this gas for purposes apart from the 
plant. 

There is no doubt that it is of great importance to the 
economy of coke oven practice that this gas should be used to 
the fullest extent, and that it is not in many cases easy to 
arrange this. In the United States of America and in the 
Ruhr, where the iron and steel’ works are concentrated into 
large units and the coal is generally carbonized near the works, 
the steel works themselves are able to take a large quantity of 
gas for heating and power production. These works are also 
of necessity situated near large centres of population, and much 
of the surplus gas can be supplied as town gas. In Great 
Britain the iron and steel works are not concentrated to the 
same degree, and the coke ovens are in general situated at the 
pit-head. As about 30 cwt. of coal are required to produce a 
ton of coke, there is a saving in freight by carbonizing at the 
pit-head and transporting the coke instead of the coal. 

One of the directions in which the coke oven industry thinks 
it could obtain great assistance is by being able to dispose of its 
surplus gas for town use. It is not suggested that the gas is 
wasted at present; indeed, an investigation in 1921 showed that 
comparatively little was not then used for one purpose or 
another. But modern practice renders coke oven plant more 
and more efficient, and so releases an ever-increasing quantity 
of gas for sale. The industry claim that the gas is well 
adapted for town use, and that in the majority of cases this is 
the most profitable outlet for it. It is common knowledge that 
a number of agreements have been reached in the past few 
years for the supply of gas by coke oven owners to neighbour- 
ing gas supply authorities, but the coke oven industry think 
that this movement should extend more rapidly, and have sug- 
gested that a gas supply authority should not be permitted to 
obtain capital for new plant when coke oven gas is available in 
the district on reasonable conditions. Many considerations 
have been put before us on both sides. The gas industry have 
pointed out that it is essential to the maintenance and develop- 
ment of their business that the public should have confidence 
that the gas supply will be uninterrupted and regular in quality. 
It is difficult or impossible for the coke oven owner to guaran- 
tee this. He is essentially a coke producer; and if the demand 
for coke falls off, he cannot usually carbonize coal for the sake 
of gas alone. Also there may be difficulties about storing coal 
or coke for such a period (say) as the coal stoppage of 1926; 
and labour troubles have been more frequent among coke oven 
workers than among -gas-workers. The gas supplier must, 
therefore, retain spare plant for use when the coke oven gas 
supply fails. As against these views, the coke oven owner 
suggests that he is quite able to guarantee a supply of gas of 
suitable quality; that he can store coal against an emergency 
equally as well, if not better than, a gas-works; and that refer- 
ence to the records of labour stoppages shows that during such 
periods supplies of coke oven gas were continuous, though per- 
haps on a reduced scale. It will be observed from the table in 
the next paragraph that the supply of coke oven gas to statu- 
tory gas undertakings was greatly reduced during the coal 
stoppage of 1926. 

The fact remains, however, that in a number of cases coke 
oven owners and gas supply authorities have come to an 
arrangement of this kind. The table below shows the quantt- 
ties of coke oven gas bought by statutory gas undertakings in 
recent years; and we expect to see an increase in those figures 
in the near future. ; 

We are glad to hear also that, since we began our investiga- 
tion of the subject, the National Gas Council and the Coke 
Oven Owners have recognized that this question, which is of 
great importance to both of them, should be explored by the 
representative bodies. We are of opinion that the conversa- 


tions which, we understand, are now proceeding between them 
will result in a better understanding of their respective posi- 
tions, and we have real hope of greater co-operation resulting 
in the future. 

Proposals are often made for the use of coke oven gas for 
town purposes which involve transmission of the gas for con- 
Gas has been for some years 


siderable distances by pipelines, 
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Coke Oven Gas Bought and Distributed by Statutory Gas 
Undertakings. 


Number of Quantity 
Year Purchasing Bought. 
(Million C.Ft.) 





1921 a: ee : : P 14 1325 
1922. . ° . : . . ° ° ° “ 16 3630 
1923 e ° ‘ ° ° i > “ > . 160 4265 
1924 . ‘ . . : . . . . ° Id 4471 
1925 21 4798 
192¢ 22 2321 
1927 24 5340 


carried from the Ruhr district in Germany some 40 miles, and 
there are now proposals for a system of large gas mains ex- 
tending over 150 miles and connecting many of the more distant 
urban centres with the coal districts. In one case at least, the 
mains have been laid, and a service of gas is now being given. 
The desirability of such a system in Germany depends probably 
on a number of considerations. For example, many German 
towns obtain their gas coal from distant sources and even from 
foreign countries. ‘The same considerations do not apply with 
anything like the same force to many of the large centres of 
population in Great Britain. Taking the case of London, for 
example, it has been pointed out that there is a heavy demand 
in London for coke for domestic purposes, and if the coal were 
arbonized at the pit, it would still be necessary to bring coke 
to London. Further, good gas coal is available in Durham 
near the seaboard, and can be brought to the Thames at low 
rates by water ; the cost of transport of this coal being less than 
any estimate we have seen of the cost of pumping gas for such 
This second consideration does not apply with the 





distances. 


same force to many other large centres of population in this 
country; and the possibility of developing a system of gas 
mains in industrial areas near coalfields is a matter which, in 
ur view, requires detailed investigation. 

In recent years also developments of this kind have been 


taking place in Belgium and Northern France; and it scems at 
least likely that, in some of the industrial districts on the 
Continent that bear the closest resemblance to our own in- 
dustrial districts, development is in the direction of the con- 
struction of a network of gas mains bearing some resemblance 
to the projected national electricity supply network in this 

untry, the network being fed by gas produced mainly at coke 
ovens, 

It has become clear to us, however, that it is impossible on 


the evidence before us to say whether a gas network of this 


kind would be useful in this country as a whole or in particular 
listricts. The industrial interests involved are varied, and con- 
sist of a large number of independent units; and we see no 
ikelihood of a survey of the question of the necessary width 


being made except by the Government. Such survey should in 
our judgment also consider the disposal of the coke, the loca- 
tion of coke oven plants with respect to iron and steel works, 
ind the existing and potential consumption of coke, whether 
for the iron and steel industry or for domestic purposes. We 
think the time has come when such a survey’is essential to the 
future development of some of our fuel industries, and we re- 
commend, therefore, that it should be undertaken by the 
Government. We suggest that the investigation might in the 
first place be confined to an area such as that lying between 
the Humber and Liverpool and between Leeds and Birming- 
ham. This is a highly industrialized area, and includes many 
ke ovens and gas plants, important industrial gas users, and 
i large urban population. 

We recognize, of course, that apart from technical questions, 
‘gas supply network of this kind involves many difficult ad- 
ministrative problems, but we think that at present it would be 
lesirable to confine the investigation to the technical and 
economic aspects of the question. If it is found that the ad- 
vantages to be obtained are sufficient, we have little doubt that 
the administrative difficulties, however serious they may be, 
will be overcome. ; : 

We have suggested an investigation in a limited area, but, of 
course, we cannot lay down in advance any precise limits for 
the area; only the technical investigation can disclose what the 
imits can properly be. Nor can we with any certainty forecast 
what personnel would be required for the investigation, or what 
Its ¢ would be. But we think that a small Committee of 
qualified persons, working in consultation with ourselves and 
provided with the necessary paid staff to make the detailed 
investi itions, should in the course of a year produce pre- 
‘iminary results of such value as to enable a decision to be 
made to whether it would be worth while to proceed with 
- investigation; and that the cost of this preliminary work 
should not exceed £10,000. 

The proposed Committee might, we suggest, be composed of 
‘Wo representatives of the gas industry, one representative of 
the coke-oven industry, one representative of the iron and steel 
industry, one representative of the colliery industry, and an 
independent chairman having technical and commercial experi- 





ence. an investigation of this kind the economic and scien- 
tifle aspects of the problem cannot be entirely separated, and as 
t . . 7 

the Devartment of Scientific and Industrial Research are 
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already in possession of much information on the scientific side 
of the question, it is obviously desirable that that Department 
should take a part in the investigation, through membership 
of the proposed Committee, or otherwise. 

The investigation would ascertain the present consumption 
of gas in the area; the amount of coke oven gas available for 
distribution and its possible uses; the probable developments of 
gas supply and demand, both present and potential; and the 
cost of installing gas mains to inter-connect the various gas 
producers and distributors. We would again point out that it 
would be necessary for the proposed Committee to give close- 
attention to the coke position. They should ascertain whether 
there might be a surplus of coke, metallurgical or domestic, 
which would adversely affect the coke market, and so annul 
the benefits that might accrue from the adoption of such a 
scheme of gas distribution. 

The use of coke oven gas to generate electricity for the 
national supply system has been advocated as an alternative 
to its use as town gas in appropriate cases where the coke 
ovens are situated far from any town. The view put before us 
from the electrical engineer’s side of the question was that the 
efficiency of generation from coal in large modern central 
stations has been increasing rapidly, and is now so high, 
that a station designed to supply the grid would have to obtain 
gas at a very low rate in order to compete. The value of the 
gas for this purpose would be approximately the same as that 
f coal of equal calorific value; and the gas would not, there- 
fore, obtain such a high price as it would if sold as town gas. 
But a good deal of coke oven gas is being used for generating 
electricity for electric supply authorities; and it may well be 
that in particular cases it will still be possible to find that this 
can usefully be done. The investigation referred to above 
would also assist in giving us a more complete view of this 
subject by showing to what extent there is available gas which 
is not now put to appropriate use. 


5 
> 


oO 


SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS. 


The main conclusions and recommendations in the body of 
the report are here briefly summarized : 


(1) We should like an early opportunity of examining the 
information regarding fuel consumption in industry ob- 
tained from the Census of Production returns; and if this 
voluntary question has not been answered in any large 
number of cases, we should like to consider, before 
another Census is undertaken, whether we should not 
recommend the Government to obtain compulsory powers 
for requiring users to give details of the amount of fuel 
used and the purposes to which it is put. 

(2) Those responsible for the conduct of the coke oven in- 
dustry would be well advised to institute, by the forma- 
tion of a National Research Association embracing the 
existing local Associations, organized research into 
coking problems. 

(3) Industrial leaders in the fuel-producing and _ fuel-con- 
suming industries should consider the need for co-opera- 
tion with the Universities by indicating the responsible 
positions that are open on the executive side of their 
businesses for men trained in fuel technology. The 
Board of Eduwation should also consider what might be 
done in the institutions supervised by them to contribute 
to the training of men with the desired qualifications. 


(4) The iron and steel industry should give greater support to 
its Fuel Economy Committee, both by providing it with 
sufficient funds, and by actively co-operating in its work 
through placing at its disposal all necessary information 
of new or improved practice and referring to it in all 
cases of difficulty. 

(5) All large coal-consuming industries should consider the 


desirability of adopting on a much larger scale than at 
present the practice of an exchange of experiences in 
fuel technology, if possible through central associations 
financed by small levies. 

(6) Large consumers would be well advised to pay more 
attention to the system of buying and selling coal to a 
specification, and colliery owners would benefit the 
smaller consumers and, in the end, themselves, by classi- 
fying their coal so far as possible according to some 
agreed standards, 


(7 


/ 


Each District Coal Owners’ Association, after reviewing 
the position of its members, should, in conjunction with 
the Electricity Commissioners, consider in what way the 
collieries of its district can take part in electricity de- 
velopment. 

(8) The possibility of the use of low-grade fuel should be 
carefully considered when the site for any new electricity 
generating station is under consideration and when the 
plant for the station is designed, and the desirability of 
making any necessary adaptations of plant for the use 
of such fuel should be considered even for the existing 
stations. 

The coke oven owners should in many cases consider 
plans for reorganizing their oven plants as soon as possi- 
ble into installations serving a number of collieries and 


— 
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equipped with a modern type of oven. The question of 
the most suitable location of the plant also requires con- 
sideration. 
(10) The Government should undertake an investigation in 
relation to a limited area such as that lying between the 
Humber and Liverpool and between Leeds and Birming- 
ham, of the technical and economic aspects of an area 
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gas supply system comprising an inter-connecting net- 
work of pipe lines fed by a number of gas-works, coke 
ovens, and the like. 

(11) Every endeavour should be made by the mining and 
shipping interests and by the Government to further 
experiments in the use of high-pressure steam and puiver- 

ized fuel in ships of different types. 
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Council Meeting. 


A Meeting of the Council was held at 28, Grosvenor Gardens, 
Westminster, on Tuesday, Sept. 183—Mr. J. Terrace (President) 
in the chair. 

There were also present: Messrs. C. S. 
Copp (Vice-Presidents), H. E. Bloor, T. Carmichael, R. E. 
Gibson, P. G. G. Moon, R. Robertson, H. C. Smith, and 
J. Wesley Whimster (Ordinary Members of Council); R. H. 
Ginman (Manchester District Institution), W. G. S. Cranmer 
(Midland Association), C. Valon Bennett (Southern Associa- 
tion), D. Walter Davies (Wales and Monmouthshire District 
Institution), H. D. Madden, J. Wilkinson, and Chas. F. Botley 
(Past-Presidents), and W. E. Price (Hon. Secretary). 

Regrets at absence were received from Messrs. W. E. Caton, 
F. P. Tarratt, and W. W. Townsend (Ordinary Members of 
Council), F. Prentice (Eastern Counties Association), L. W. 
Dalby (Irish Association), J. W. Napier (North British As- 
sociation), and Dugald Currie (North of England Association). 

The President reported that he had received a letter from 
Mr. W. T. Dunn resigning his position of Secretary of the 
Institution, and the same was accepted. 

The Council wish to place on record their appreciation of the 
long and faithful service rendered by Mr. Dunn, and the hope 
that his health will ultimately improve so that he may enjoy a 
period of well-earned rest. 

It was announced that a telegram had been sent on behalf of 
the Institution to H.R.H. The Prince of Wales (Hon. Life 
Member) conveying loyal wishes for a successful tour to Africa. 
The appreciative reply of His Royal Highness was read. 

The Council rose in sympathy at the intimation of the deaths 
of Mr. Arthur F. Bezant, late Editor of the ‘‘ Gas JourNat ”’ 
(Mr. Terrace, President, and Mr. Dunn represented the In- 
stitution at the funeral); Mr, S. Shadbolt, of Southbank, and 
Hon. George Swinburne, of Melbourne (Members). 

Mr. R. H. Ginman and Mr. R. Robertson were appointed as 
Scrutineers of the balloting list dated August, 1928. They 
subsequently reported that the following had been duly elected. 


Shapley and H. E. 


For the Class of Member. 


Harold Bunce Kendrick (Institution’s 2nd Class Diplomé in 
Gas Engineering, 1928), Assistant Engineer, Gas-Works, 
Carlisle. 

Herbert James White, Manager and Secretary, Gas-Works, 
Church Stretton. 


For the Class of Associate Member. 
as >. 


Thomas Brittlebank Armitage, Distribution Superintendent, 
Cheltenham Gas Company. 

Arthur Sydney Brush, Manager, Gas-Works, Amble, North- 
umberland. 

Frederick Thomas Buist, Technical Assistant, Bankside 
Station of the South Metropolitan Gas Company. 

Capt. James Carr, Assistant Engineer and Manager, Stret- 
ford and District Gas Board, 

Harold Richard Hems, Chief Assistant, Industrial Heating 
Section, Birmingham Gas Department. 

Thomas Mackie, Assistant Manager, Gas-Works, 
Scotland. 

The following were approved as candidates : 


Kelty, 


For the Class of Member. 
W. C. Chapman, Engineer and Manager, 
Boston. 
Geo. Cox, Works Superintendent, Bankside Station of the 
South Metropolitan Gas Company. 
Arnold Law, Engineer and Manager, Gas-Works, Limerick. 
Frank Courtney Sylvester (Institution’s 1st Class Diplomé in 


Gas-Works, 





Silica Research in Paris. 


In a paper presented by M. H. Laedlein at the annual meet- 
ing of the Association Technique, we have further evidence of 
the progressive management of the Société du Gaz de Paris. 
It appears that in the immediate post-war years no clear line 
of action as regards the adoption of silica in gas manufacture 
could be gleaned from the mass of discussion taking place ; 
and as the Company could not justify an attitude of passive 
resistance, they determined to define the subject for themselves. 
Accordingly they entered into careful research in 1921; and 




















Gas Engineering, 1928), Technical Assistant, Gas-Works, 
West Bromwich. 


For the Class of Associate Member. 


William Leonard Ashman, Chief Assistant Chemist, Bath 
Gas Light and Coke Company. 

Thos, Caldwell, Assistant Engineer and Manager, Widnes 
Corporation Gas and Water Works. 

Thomas Moncur Duncan, Technical Assistant, Gas-Works, 
Perth. 

Dennis William Lockey, Assistant Engineer and Manager, 
East Grinstead Gas and Water Company. 

Joseph George Pope, Technical Assistant, 
Workington. 

Charles William Milward Rogers, Junior Assistant Engineer, 
Gas Light and Coke Company, Fulham. 

Andrew Robin Wilson, Assistant Engineer and Manager, 
Gas-Works, Perth. 


Mr. J. P. Thompson, of Barnoldswick, was transferred from 
the class of Associate Member to that of Member. 

It was reported that the following had been elected as Dis- 
trict Members of Council, on the Council of the Institution for 
the year 1928-29: 

Irish Association of Gas Managers, Mr. L. W. Dalby, of 
Wicklow; Manchester District Institution of Gas En- 
gineers, Mr. R. H. Ginman, of Leek; North British 
Association of Gas Managers, Mr. J. W. Napier, of 
Alloa. 


Developments in connection with the application for a Royal 
Charter, which had been lodged with the Privy Council, were 
reported. 

A letter with reference to the proposed standardization of gas 
retorts, received from the Refractory Materials Joint Research 
Committee, was referred back to that Committee for further 
consideration of the matter. 

The President reported having attended, as representative of 
the Institution, a conference called by the British Engineering 
Standards Association to consider the question of setting-up a 
Committee for the Standardization of Road Signs and Traffic 
Signals. 

The latest report on the progress of the liquor effluents re- 
search was received, and, after amplification by Mr. Botley, the 
Chairman of the Committee, was approved and adopted. 

The Official Programme of the Fuel Conference of the World 
Power Conference, London, Sept. 24 to Oct. 6, was presented, 
and papers to be read dealing with the gas industry were 
approved. 

In response to a request from the Federation of Gas Em- 
ployers, the following Committee was appointed to consider the 
question of regulations for the working of purifiers : 

Messrs. James E, Blundell (Carlisle), T. Carmichael (Ports- 
mouth), J. Foster (Birmingham), J. W. Napier (Alloa), C. S. 
Shapley (Leeds), and F. P. Tarratt (Newcastle-on-Tyne). 

The following nominations were received from the various 
Committees concerned, and were approved : 


Corrosion of Pipes Committee.—Dr. J. S. G. Thomas, 
Messrs. Dean Chandler and J. G. Clark. 

Calorimeters Committee.—Messrs. E. V. 
Hollings. y 

Gas for Therapeutical Purposes Committee.—Mr. W. W. 
Taylor, Alton Gas Company. 

Benevolent Fund Committee of Management.—Messtrs. J. W. 

Napier and W. W. Townsend (representing the Finance 

Committee). 


Gas-Works, 


Evans and H. 
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the work has continued ever since, to the great benefit of them- 
selves and the gas industry in France in general, The (om- 
pany have even gone so far as the actual manufacture o! the 
refractories, which is carried out in well-equipped shops «! the 
Landy Works. This section is self-contained, with the neces- 
sary offices, chemical and physical laboratories, test ms, 
&c.; and the plant is now being enlarged. M. Laedlein tes 


that the research work they have carried out has demon ied 
that the gas industry can reasonably demand from the 2 ae 
lly 


facturers of silica products retort sections which give pr: 
no after-expansion, 
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WORLD POWER FUEL CONFERENCE. 


The Technical Proceedings form a Later Section of to-day’s ‘‘ JOURNAL.’’ 





OPENING PROCEEDINGS. 


The Fuel Conference organized by the British National Committee, with the approval of the International 
Executive Council, of the World Power Conference opened on Monday, Sept. 24, at the Imperial Institute, South 
Kensington, 8.W. An official welcome was accorded by THE MARQUESS OF READING (the President of the 
Conference) to the delegates, who represented 48 countries; and Sir Robert Horne delivered an opening address. 


The MaRQUEss OF READING having welcomed the delegates, 

Sir RoBERT Horne, G.B.E., K.C., said it was not too much 
to say that no assembly of scientists had ever come together 
to discuss a matter more relevant to common everyday life, 
nor had any technical conference ever been held from which so 
many practical consequences which were vital to the prosperity 
of the countries represented might flow. Several industries 
which had sometimes been supposed to be antagonistic, and 
which, at any rate, bore a somewhat detached attitude to each 
other, were represented together for the first time, giving to 
each other freely the benefit of their investigations, and put- 
ting into the common stock of knowledge all that their re- 
searches had taught them. 

The modern prosperity of Great Britain had been created by 
coal, and by coal the nation would be saved; but it would 
only be by adopting improved and more economical methods 
of using it, such as were foreshadowed in some of the papers 
to be presented to the conference. The pouring of raw coal 
in a crude state into furnaces and domestic grates must now 
be recognized as a tragedy from which they must find a way of 
escape. 

He looked with most hope in this country to the develop- 
ment of some of the processes for the carbonization of coal at 
low temperatures. So many premature claims had been made 
for some of these systems that many people had lost patience 
because they were not in full operation on a large scale to-day ; 
and sometimes blame was placed where no blame was due. But, 
as they all knew, a laboratory experiment was no test of com- 


mercial success, and unless they could follow up an experiment 
on a commercial scale, so as to yield a profit on the money that 
required to be invested in the operation, nobody was going to 
throw away his resources in carrying it further. Something 
like 400 processes had been tried. ‘The difficulty had been to 
produce a semi-coke which could easily be consumed, both 
industrially and domestically, the value of which, along with 
that of the bye-products, would be sufficient to cover the cost 
of the process and the original raw material. He believed it 
could safely be said that they were at last emerging from the 
experimental stage and entering upon the industrial and com- 
mercial period of development in connection with some of these 
processes. 

Waste heat from coke ovens, blast furnaces, and steel fur- 
naces was now being turned to industrial use. In Germany 
and France great advances had been made in this direction, 
and much was to be learned from their experiences. Methods 
of producing synthetic liquid fuels were also engaging close 
attention, and suggestions were being made for the establish- 
ment of centres from which gags might be distributed over 
wider areas than had ever been thought of before. 

Speeches in reply were then made, on behalf of the participat- 
ing countries, by Dr. E. C. Korrcen (of Germany), Mr. O. C. 
MERRILL (Executive Secretary, Federal Power Commission, 
U.S.A.), Mr. B. F. Haaner (Chief Engineer, Division of Fuels 
and Fuel Testing, Department of Mines, Canada), and Dr. M. 
Kamo (Professor of Mechanical Engineering, Tokyo Imperia! 
University). 





INAUGURAL BANQUET. 


On Monday evening, in the Connaught Rooms, Great Queen Street, W.C., a large and distinguished gathering 


assembled at a banquet in connection with the conference. 


The Most Honourable THE MARQUESS OF READING, 


G.C.B., G.C.V.0., P.C. (the President of the conference), was in the chair. 


At the call of the Chair, the toasts of ‘‘ His Majesty the 
King’ and ‘‘ The Sovereigns of the Kingdoms and the Presi- 
dents of the Republics Represented ’’ were enthusiastically 
honoured. 


Ir 1s Goop BusINEss to Poot, KNOWLEDGE. 


The Right Hon. Sir PHitie Cuntirre-Lister, K.B.E., M.C., 
M.P. (President of the Board of Trade), submitting ‘‘ The 
Fuel Conference,”’ said: It is a great pleasure to welcome the 
conference back again to London. It was four years ago that 
you had the first meeting, during the time of the Wembley 
Exhibition. That was a valuable and representative confer- 
ence, but the conference that meets this week is far more 
representative even than that was. No fewer than 48 coun- 
ies are represented on the present occasion; and from this 
country every fuel interest—direct and indirect—is represented 
among your deliberations, and your deliberations are as world- 
wide as your title. I think a world conference of this kind is 
a thing of real value to every country. We are at last learn- 
ing that it is good business to pool knowledge [‘‘ Hear, hear ’’] 
—to pool it as within an industry, to pool it as between one 
industry and another, and last, but not least, to pool it as 
between one country and another. We are learning that 
general progress means general prosperity; and in no field is 
that truer than in the fields of fuel production, fuel consump- 
tion, and fuel research. Everywhere to-day the producers— 
whether they are producers of fuel or manufacturers—are 
facing the problem that unless they can find new outlets for 
what they produce, they are up against excessive capacity to 
produce and manufacture. Everywhere, in every country, fuel 
Consumption—efficiency and cost—is an important factor. The 
advance of manufacturing and productive efficiency means 
greater output per man employed; and therefore unless we get 
amuch greater consumption in every land, we cannot keep our 
growing populations fully employed. We therefore see the 
Vital importance of cheap production, by which means alone 
More commodities can be produced and sold, and more people 
kept employed; and all this comes down very largely to the 
eiicient use of fuel. The wide range of your deliberations 
shows that you appreciate this to the full. We are very wise 
‘0 pool our knowledge. To-day every coal producing country 
Wants to stimulate consumption. Therefore economical utiliza- 


“on, efficient grading, and new uses, are the common interest | 


of all producing countries; and the greater the progress that is 
made in these directions, the greater will be the quantity of 
fuel consumed, and the smaller will be the competition between 
one country and another. But it does not end there. The 
interests of coal producers and coal consumers are largely 
identical. While absurd undercutting is bad for coal, and in 
the long run bad for industry, and should be stopped by 
organization within the coal trade itself, no far-sighted coal 
owner looks to combination as a means to force high prices on 
a static or diminishing market. He looks to combination as 
giving him the means, in mutual work with industry, trans- 
port, and power undertakings, to increase his sales and en- 
large his markets. 


A Gas Grip INQUIRY TO BE HELD. 


It is a very fortunate circumstance that the publication of a 
most valuable report by the National Fuel and Power Com- 
mittee, which I appointed some two years ago, should have 
been made at the time when this great conference is meeting. 
I have read that report with the greatest possible interest. | 
think it is full of valuable suggestions. One practical sugges- 
tion is made which invites immediate work, and to which I 
propose to devote immediate attention. The Committee sug- 
gest an inquiry into the use of surplus coke oven gas. They 
suggest that it might be worth while that an investigation 
should be put in hand—spread over some wide industrial area 
like that which lies between Liverpool and the Humber and 
between Leeds and Birmingham—in order to see if the gas 
undertakings in that area could not take a supply of gas from 
the coke ovens which already exist there, or which may be 
erected in the future. It is an inquiry well worth undertaking. 
You would have to see what is the consumption in that area, 
what gas is obtainable, what is the actual demand to-day and 
the prospective demand and supply in the future, and you 
would have to consider what it would cost to instal the neces- 
sary plant and connecting mains. You would certainly not be 
able to leave out of account the effect a development of that 
kind would be likely to have upon the coke producing industry 
itself and upon the market for coke. The Committee—a 


|" powerful and representative Committee—suggest that an in- 


quiry on this scale could only be undertaken by the Govern- 
ment. I am here to say that the Government propose at once 
to undertake such an inquiry. [Applause.] I am sure that, 
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in undertaking it, | may count upon the co-operation of repre- 
sentatives of all the interests concerned—coal, gas, coke, iron 
and steel, and any others that may be affected—and I am 
going, as I have accepted that invitation so promptly, to make 
one request. I know that I can rely upon any members I may 
ask to serve upon that inquiry; but it will need also a com- 
petent, efficient, and experienced staff. 1 want to-night, in 
accepting that suggestion, to make an appeal to the industries 
that are concerned to supply to the Government a staff to con- 
duct the inquiry. They have got the men who possess the 
necessary experience. It is a great national inquiry which 
ought to be undertaken; and I am sure that if I ask the in- 
dustries to help with their staffs, they will readily give us the 
right men for the job. These men will perform a public work 
that no other staff, 1 believe, can adequately undertake; and 
after they have performed it, they will go back to their respec- 
tive firms even more experienced and more valuable .to the 
firms who have lent them to the Government. It is a form of 
co-operation for which I appeal; and I am that I have 
only to make the suggestion for it to be welcomed. [Ap- 
plause. | 

He concluded by remarking that the closer the great firms of 
this country can link their future developments and their re- 
searches with the Universities, the greater will be their suc- 
cess. Many great industries have already been most generous 
in their endowment of the Universities, which can be converted 
into a great asset, if they are used aright. 


sure 


A CONFERENCE OF VITAL IMPORTANCE. 


Lord ReapING, in response, said that, as the President of 


the conference, he had been deeply interested in what had 
fallen from the President of the Board of Trade. He was 
deeply interested in his cagsmtry, and also in international 


affairs; and for this reason he rejoiced that the privilege had 
been conferred upon him of presiding over this conference and 
taking part in some of its activities. It was a matter of regret 
to Lord Melchett that enforced absence abroad had prevented 
him from presiding. He (Lord Reading) had considered vari- 
ous aspects of the problems with which the conference had to 
deal. They could all feel assured that, in the results which 
would ensue, there would be benefit to the industries which 
stood for so much in this country, and he hoped to the world 
The conference was not only national, but it was 
international, They were all concerned in striving to increase 
production, while lowering the cost of it. No one could afford 
in these days to disregard the effect of science upon industry. 
They would more value upon time went on. 
But there was another aspect of this great conference which 
had impressed itself upon him. Here 48 great nations, some 
of which were recently at war together, were meeting without 
regard to political differences, and were engaged upon a com- 
mon object—not so much to add to a particular nation’s assets, 
but to benefit the whole world. It was a great ideal, worthy 
of great men. It was an ideal the effect of which it was some- 
what difficult to gauge. 


at large. 


set research as 


** Our GUEsTs.”’ 

D.L. (member of the Grand 
Council): I have had the great honour entrusted to me of 
proposing the health of our guests. It is a toast which really 
requires no words of mine to commend it to you; for 1 know 
that it will be received with the utmost sincerity and hearti- 
ness. Never have I more regretted than at this moment the 
happenings at the Tower of Babel, or wished that there was 
some common language known to all of us in which I could 
say how much we rejoice to have with us to-night so many 
distinguished friends from all parts of the world; how gladly 
we welcome them to London; and how much we hope that 
they will enjoy their stay among us; and that when the con- 
ference is at an end they will take away with them memories 
of their visit as happy and as lasting as those which we, their 
hosts to-night, took away with us after the sectional meeting 
at Basle, held under the able Presidency of Dr. Edward 
Tissot. On the occasion of the first meeting of the World 
Power Conference, which, as you all know, took place in 
London just over four years ago, we had the pleasure of wel- 
coming the representatives of some 4o nations. To-night, 
despite the fact that we are assembled for a sectional confer- 
ence only, and not for a plenary session, we have with us the 
representatives of 48 countries. This large attendance indi- 
cates that the conference is a real force meeting a real need. | 
can our that we shall do all in our power to 
render their visit both agreeable and profitable. The saying 
that ** All work and no play makes Jack a dull boy ”’ is one 
which must have a counterpart in some form or another in 
every tongue; and I confess that, as I study the programme ol 
this conference, I feel that even the most greedy searcher after 
knowledge will find moments of relaxation necessary. — Inas- 
much as the authorities of the conference are responsible fot 


Sir Davip MILNE-Wartson, 


assure guests 


the intellectual fare provided, it is they who must bear the 
blame for any intellectual indigestion which may ensue. It is 
for us, as hosts, however, to ‘see to it that the necessary re- 


creation is provided, and that our guests go to the meetings 
ready to partake fully and freely of the intellectual food pro- 
vided for them. 
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MEETINGS. 
The meetings of ‘the World Power Conference have \ery 


WIDE SIGNIFICANCE OF THE 


great intrinsic importance. They also have a significance nich 


greater than at first sight would appear. We are gathered 
from all parts of the world to discuss those matters w hich are 
of common interest to all of us; to hear from scientists and 
technicians of all kinds the latest advances which hav en 


made towards the solution of each branch of the world 


uci 
problem; and to share one with another the discoveries ich 
science and experience have revealed since last we met. ist 
as in every country there must be rivalry, competition, and 
conflict of interest between those directly concerned witli the 
various branches of fuel production and supply, so, as between 


countries, there must necessarily also be rivalry and diversity 


of views and interests; but to the great benefit of ourselves and 
of the world at large, these are laid aside at our meectings, 
artificial geographical divisions disappear, and we_ becom 
fellow workers in a great common cause. From our poini of 


the world 


view is now a ‘much smaller place than it used be, 
and the interdependence of the various units of mankind which 
inhabit it is more and more being borne in upon us. No nation 
is, or can be, entirely independent; and so it is that er- 


ences such as that on which we are about to embark are almost 


a necessary concomitant of the world’s progress. They ar 


necessary in our own individual interests, and also in th ter- 
ests of the world as a whole. 

But our meetings have another and wider significance. In 
discussing what | may call our domestic problems in a frank 
and friendly spirit, we learn much of each other’s point of 
view, of each other’s difficulties, and thus come to understand 
each other in a way which must necessarily have a bencticia 


effect upon our international relations. To-day, we all rejoic 
that the Pact of Paris has been adhered to by so many nations; 
and we rejoice to know that the League of Nations is con- 
stantly striving to secure world-wide peace and goodwili. | 
am, however, convinced that no greater impetus can be given 
to the cause of world peace than the meeting of men from 
all parts of the world to discuss their common interests. Such 
meetings are becoming increasingly common and increasingly 
important; and they must, in the very nature of things, tend 
to the creation of better relations and better understanding, and 
to the banishment of any atmosphere of suspicion and mis- 
trust. Being the Fuel Section of the World Power Conference, 
we shall be discussing inflammable matters; but I have no 
hesitation in predicting that the only heat which will be ygener- 
ated will be the heat of enthusiasm for our work, and the 
heat required to weld still more strongly the happy bonds which 
already unite us. And if there should be any ‘** waste ”’ heat, 
let it be used for the softening of the sword, so that it may 
more readily be beaten into the ploughshare. |Applause. ] 


With the toast of ‘‘ Our Guests ’’ which I am about to ask 
you to pledge, I have the honour to coupie the names of M. 
Guillaume (France), Mr. E. V. Hansen (Sweden), and Dr. 


Edward Tissot (Switzerland). M. Guillaume is, as many of 
you know, the President of the French National Committee of 
the World Power Conference; and he was the chief French 
Delegate at the first conference in 1924. During all his official 
career he was connected with the Department of Mines in 
France, and has only recently relinquished the post of Director 
of Mines. He is also an expert on synthetic fuels, and is the 
President of the National Nitrogen Association. In addition 
to the great technical knowledge and experience which he 
brings to the work of the conference, he has wide experience 
of international affairs. In Mr. Hansen we have another 
President of a National Committee—that of Sweden—and he, 
too, was his country’s chief delegate at the first World Power 
Conference in 1924. His intimate knowledge of the problems 
of water supply for power and other purposes culminated in 
his appointment as Director-General of the Royal Board o! 
Waterfalls—a post from which he recently resigned, to th 
great regret of his colleagues. Mr. Hansen also has an inter- 
national reputation. He has been a member of the League 0! 
Nations since 1924; and as an engineer he has been honoured 
by the University of Dresden. Mr. Hansen is a loyal sup- 
porter of the conference; and to him, as to M. Guillaume, I 





express our special pleasure at seeing him once more in Lon- 
don. Dr. Edward Tissot is no stranger to us. He will be 
specially remembered as the President of the Basle S« ional 
Meeting of 1926, to which I have already referred. | was 
not privileged to be present at that meeting; but I[ have re 
peatedly heard from those who had the pleasure of attending 
that the organization of the meeting under the direction ol 
Dr. Tissot was excellent, and that an extremely cordial re 
ception was given to the British and other foreign delegates. 
He has set a very high standard, to which we shall strive 
attain. Dr. Tissot is Vice-Chairman of the Internati Exe- 
cutive Council of the conference, and President of the Swiss 
National Committee. He is a Doctor of Science; and ugh 
since 1907 he has been Director and Managing Direct f the 
Swiss Railway Bank, he has not severed his conne¢ with 
the electricity industry, in which he began his career. 

M. Guitraume, Dr. Tissot, and Mr. Hansen res led; 
and the proceedings concluded with the toast of ‘* The ¢ hair- 
man,’’ which was proposed by Col. R. K. Morcom, C.B.E. 


(member of the National Committee). 
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THE RUHR COKE OVEN GAS SCHEME. 


A Review of the Present Situation. 


Through past references in our columns, our readers are acquainted with the gigantic scheme under which the 
Ruhr coal interests are proposing to supply gas from their coke ovens through high-pressure mains to a considerable 


proportion of the whole of Germany. 


In our issue of Aug. 3, 1927, p. 279, we gave some technical details of the 
proposals, and a map which clearly showed the ambitious scale upon which the project was planned. 


It would, of 


course, necessitate the closing entirely of large numbers of gas-works, and the reduction of the remainder to the status 


of mere distributors, who would buy an almost purified gas in bulk from the coke ovens. 


Developments have occurred 


in recent times which it has been impossible to follow, since the whole matter is such a general topic in the German 
Daily Press that the Technical Press has little need to record what is happening. We have been fortunate enough to 
secure from a very esteemed correspondent, who, we know, can write with authority on the subject, a review of the 


present situation, of which the following is a translation. 


[ COMMUNICATED. | 
Tue Limitations or Gas Supply IN GERMANY. 


In order to obtain, from the British standpoint, a clear under- | 
standing of the circumstances ruling in Germany, it is as well 
to consider for a moment the nature and the possibilities of the 
fuels in general use, and how they differ from those of the 
British Isles. For household purposes in Germany raw coal 


has gone practically out of use, and its place has been taken by 
coke, and, in Central Germany and the lower Rhine, by brown 
coal briquettes. Almost all large buildings and the better-class 
dwelling houses are provided with coke-fired central heating, 
and a large proportion of the modern houses have also coke- 
heated central hot-water supplies. The brown-coal briquettes, 
wherever they can compete from the freight point of view 
with coke, enjoy considerable popularity. They are cleaner 
both to handle and in use, and they are exceedingly labour- 
saving. ‘The stoves in which they are burned are so constructed 
that the requisite number of briquettes (5 to 20, according to 
climatic conditions), is put in, and the stove closed. for 
twenty-four hours afterwards it needs no attention whatever, 
and then there is nothing to do except to remove with a shovel 
a large part of the ashes, which are in the form of a fine white 
powder, while a small glowing residue is left in to kindle the 





fresh briquettes. A German city to-day is, therefore, as far as 
private dwellings are concerned, entirely smokeless. What- 
ever smoke there is is due to the railways, and to the steam- 
raising plant of industrial works. Central heating and the 
brown-coal briquette stove work with great efficiency, so that, 
in contrast to England, gas fires can really only compete if gas 
can be supplied at approximately one-third of the usual price. 
There is little prospect of this being possible, as such a price 
would be well below the cost of production. 

A similar situation rules in the heavy iron industry. The 
extent of its fuel requirements are well known, but it has so 
perfected its methods of using solid fuels that gas can only be 
substituted if it can be supplied not merely at very low prices, 
but also in great bulk. In small towns and in the country in 
Germany, gas consumption is likewise very low. It must not 
be forgotten that the supply of electricity to the agricultural 
industry, which is only now envisaged in England under the 
new Act, has long been an accomplished fact in Germany. 
Light and heat are offered to agriculture at a tempting price, 
and this results in an excellent revenue for the big overland 
electric supply corporations. For gas there remains only the 
cooking of food for man and beast; and, with great economy 
exercised by the country people, this is not a very profitable 
line. As an example may be quoted the East Saxon Gas Com- | 
pany which operates in the neighbourhood of Annaberg i. 
Erzgebirge. The Company supplies, through 530 miles of 
mains, 140 towns and rural districts with a total population of 
90,000. The consumption amounts to no more than 53 million 
cub.m. [194 million c.ft.], or some 60 cub.m. [2150 c.ft.] per 
head per annum. This is about one-fifth of the London figure. 


PROGRESS OF THE RUHR SCHEME. 


The foregoing facts and figures will give some idea of the 
economic principles governing long-distance central gas supply. 
There is no denying that during the past year the Ruhr has 
been able to ensure for its grandiose scheme a very considerable 
gas outlet. A figure of 1000 million cub.m. [35,314 million 
c.ft.] is spoken of, though the bulk of this will no doubt be 
taken by the big iron and chemical works within the coal areas 
in Westphalia and on the lower Rhine. For the iron works 
especially it is an economic proposition when they can obtain 
gas at the original price of about 3 pf. per cub.m. [about 1od. 
per 1000 c.ft.] at which the Ruhr offers it to districts near the 
source. But no great progress has been made with contracts 
with the larger cities, except for Hanover, where special con- 
cessions appear to have been made. Negotiations, it is true, 
are in active progress with Cologne, but these are complicated 
by the fact that this city, with the avowed object of being in 
uture independent of Ruhr coal, joined hands some time ago 
With the city of Frankfort in securing an important coal de- 
posit on the lower Rhine. If, therefore, Cologne is to contract 


to take Ruhr gas, it will have, in some measure, to go back on 
its own past decisions. Certain interests in the city are in- 
clined, all the same, to take this step. In addition to these 
advances, the Ruhr has signed a contract with one group of 
considerable size which intends to supply coke oven gas to the 
Province of Westphalia. 

Tut POWER OF THE RUHR. 

In considering the present situation, it is mecessary to under- 
stand the enormous economic power which is concentrated on 
the Ruhr. The coal and iron interests which are centred there, 
and which are generally collectively referred to as the heavy 
industries, are so closely interwoven with syndicates and work- 
ing agreements that they can be regarded as exercising to all 
intents and purposes a single will. And this will exerts great 
power both in political circles (a whole party is pledged to the 
interests of the heavy industries) and in the Press, in that quite 
a number of the more important papers are either absolutely 
in their possession or strongly under their influence. This 
power is wielded with remarkable energy and no little skill 
towards moulding public opinion for their own ends. No single 
day passes without some reference in the Press to distance gas 
supply, and almost always bearing upon the Ruhr scheme. 
Herein rests, naturally, a great danger for the gas industry, 
and a danger in several respects. 

In the first place it is urged, again and again, that the coal 
and iron industries, just as in Great Britain, are in dire straits, 
and that therefore it is everybody’s duty to the nation in general 
to help them by using their surplus gas. To the question as to 
whether it is really to the advantage of such and such city to 
use Ruhr coke oven gas, the reply is insinuated that it is the 
national duty of every German city to save the life of the heavy 
industries in this way. The line of thought is similar to that 
of Mr. Baldwin’s recent appeal to English employers to assist 
in the problem of the workiess, and in Germany it is proving 
infectious. For example, quite recently in North Genmany a 
coke works connected with an iron foundry came out with the 
announcement that, owing to trading losses, they would have 
to close-down, and so add considerably to the numbers of un- 
employed in the district, unless the town could see its way to 
laying idle a newly erected up-to-date gas-works, and taking 
gas from the coke ovens. 

A fundamental difference between the circumstances in Ger- 
many and in England is that German industry is not free to 
make its own way, but is bound by industrial courts, of which 
the Government itself is the supreme one, to such wages and 
social conditions as the Government desires. As this, as well 
as a majority of the National Assembly, is under the influence 
of the trade unions, the enactments of the courts are almost 
invariably in the direction of higher wages. The effect is, in 
fact, that any saving of costs due to improvements or rational- 
ization in working is passed on to the employee. If, therefore, 
the Ruhr really has difficulties to contend with, these are, up 
to a point, the result of Government interference. In many 
cases communities, especially those at considerable distances 
from the Ruhr district, can claim that their own gas supply is 
no dearer than that offered under the big scheme, especially 
taking into account their large coke requirements, which would 
have to be drawn, at greatly increased cost, also from the Ruhr. 
Even so there is no little danger of their succumbing to political 
pressure which may be exerted upon them. 


Price PoLicy AND PROPAGANDA. 


Another great danger to the gas industry lies in the price 
policy of the Ruhr interests. As already mentioned, the whole 
scheme depends to a large extent upon supplying in great bulk 
to the heavy industries, which can only use gas at a very low 
price. In their contracts, they always endeavour to reserve for 
themselves the right to supply any big local industrial works 
direct with gas at whatever price they, the suppliers, wish. In 
this way the local gas-works, which, under the Ruhr scheme, 
buy in bulk and become the retailers of gas to the community, 
lose straight away their best source of revenue. As already 
mentioned, gas is used comparatively little in Germany for 
domestic heating and hot-water supply, so that the principal 
prospect of expansion for the gas undertakings is in industrial 
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supplies. If these have to be given at, or under, the bare cost 
of production, they must relinquish any hope of future pro- 
sperity. It would amount, in fact, to penalizing the house- 
holder and the small man in favour of the big industrial con- 
cern. This is a standpoint which might be justified in a few 
exceptional instances, where a whole town was dependent upon 
the prosperity of a single local industry, but in principle it is 
regarded by the German gas industry as unsound. 

Another feature of the present agitation engineered from the 
Ruhr is the low gas prices which figure prominently in every- 
day discussions of the subject. It is not openly stated, but the 
public believes it can read between the lines, that the golden 
age for the gas consumer would dawn with the general adop- 
tion of the Ruhr scheme, in that gas could be retailed in any 
part of the country at 10d. to 1s. 2d. per 1000 c.ft. Quite 
openly it is put about that present gas prices in general are far 
too high. The uninitiated public are readily attracted by such 
ideas, but unfortunately also a number of influential manu- 
facturing firms are beginning to take up the cry, and are de- 
manding that the local gas-works supply them at the same 
prices as the Ruhr coke ovens supply their local affiliated iron 
and steel works. Such demands are commonly accompanied 
by the threat that, if they are not acceded to, the industry con- 
cerned will have to go where gas is cheaper. 

INSENSATE COMPETITION. 

Especially regrettable is the idea which is conveyed by the 
propaganda of the Ruhr interests that not only is an enormous 
increase in gas consumption attainable, but that it is there for 
the asking. The impression is thus created that there are 
profits to be made similar to those yielded by the central electric 
stations, with their current at about 63d. per Kw.-hour for 
lighting. Consequently feverish activity has developed in all 
sorts of directions. Anyone who is interested, or might be 
interested, in gas distribution is trying to cut and keep a slice 
of the big cake. The central electric corporations are en- 
deavouring to obtain, by the granting of concessions in their 
own commodity, a monopoly of gas supply in the towns and 
districts which they serve. Whole provinces are joining to- 
gether to control, in the hope of huge profits, the distribution 
of gas over large areas. Entire districts are dividing them- 
selves into groups, with plans to close-down numerous small 
gas-works, and to distribute Ruhr gas through the works of a 
few big towns. The backwash of all this is hitting the big gas 
companies and municipal gas undertakings very hard. They 
had foreseen where the possibility of expansion lay, they had 
made their plans accordingly, and now they are hampered on 
all sides by the truly fantastic greed of those with whom they 
have to deal—namely, the authorities who own the roads, and 
the districts with which they wish to make contracts. It is 
only by making very considerable sacrifices and accepting all 
manner of irksome restrictions that they can make any pro- 
gress at all. With the limited openings that exist for gas in 
country districts, as already explained, the prospects would be 
moderate enough without these fresh hindrances, which are 





merely the outcome of a misinformed public opinion. As an 
example may be quoted an agreement recently concluded, ; 
cording to newspaper reports, between the towns of Leipzig 
and Halle, the Province of Saxony, and the German (on. 
tinental Gas Company, of Dessau, for the supply of gas io a 
group of what correspond, more or less, to English counties, 
In this, the gas industry has obtained quite a minor concessivn - 
those whose normal business is not gas supply, with an entire}; 
false idea of their voeation and their capabilities, retaining |; 
themselves the lion’s portion. 


SUMMARY. 


To sum up the situation as it is at present, it may be said 
that not only the Ruhr, but also the upper and lower Silesian 
coalfields, and the central German brown coal deposits will 
certainly succeed in finding a market for at least a part of their 
surplus gas. This will be of certain advantage to the coke 
ovens and the affiliated industrial concerns. The gain, how- 
ever, will be no more than moderate, because gas prices are 
bound to be depressed by the embittered feeling which exists 
between the various groups in their competition for areas of 
supply. In the case of Cologne, gas is said to have been offered 
at less than gd. per 1000 c.ft. delivered into holder. Besides 
the fierce competition between the various coal areas, there will 
be developments of distance gas supply, centring round the pre- 
sent modern gas-works of the big cities, on the system which 
is known in Germany as group gas supply. Large tracts of 
the country will, therefore, much sooner than would normally 
have been the case, be interlaced with systems of high-pressure 
mains. It remains to be seen whether the capital so invested 
will show any adequate return, or whether orderly development 
would not have been preferable to the present mad scramble 
after what may prove to be illusory gains. The principal 
sufferers are likely to be the present owners of gas-works, 
whether private or municipal, in that public opinion, swayed 
by the propaganda of the Ruhr interests, is trying to force upon 
them tariffs which, save in most exceptional cases, cannot be 
reconciled with their economic well-being. Even the ‘‘ group ”’ 
systems, which are being organized with all haste where this 
is a possible alternative to handing whole districts over to the 
coke oven scheme, cannot reckon upon any certainty of financial 
success, because of the price at which they have to offer their 
gas. 
However unwelcome the whole development may appear, it 
has perhaps one salutary side for the gas industry. As an 
industry with a monopoly, it is always bound to have a slight 
tendency to rust. The present crisis has precipitated it into a 
life and death struggle, which will compel it to make the utmost 
use of every resource at its disposal. There can be no question 
that the individual gas-works and the group systems are de- 
serving of every sympathy. If the heavy industries are to get 
into their own hands a monopoly of every kind of fuel—solid, 
gaseous, and liquid—there is no question that they will know 
how to use it to their own ends. 





NEW GASHOLDER AT GRAYS. 


Growth of the Grays and Tilbury Gas Company. 


On Thursday, Sept. 13, the Chairman of the Company, Mr. 
Courtenay C. S. Fooks; the Deputy-Chairman, Mr. Alex. A. 
Johnston; and Mr. P. G. Gale and Mr. Worthington Church, 
Directors, attended Grays, where they were accompanied by the 
Engineer and Manager, Mr. A. W. Sumner, and the Secretary, 
Mr. Wm. F. Whittaker, for the purpose of putting into opera- 
tion a new 3-lift guide-framed gasholder of 1,500,000 c.ft. 
capacity, which had been erected in order to meet the rapid 
growth of the Company’s business. 

The following figures show the remarkable growth of the 
undertaking since its incorporation in 1907: 

63,726,400 C.ft. 


Quantity of gas sold, 1907 . 
319,076,300 


1927 . 


Number of consumers, 1907 3,879 
” ” ” 1927 - - 14,230 
Quantity of coal carbonized, 1907 6,722 tons 
” ” ” 1927 16,562 ,, 
Capital employed, 1907 £91,355 
pt Oe £344,494 


Dividends (interim) paid on Sept. 1, 1928: 10 p.ct. on the {10 “‘A”’ 
shares, and 7 p.ct. on the £10 ‘‘ B"’ shares. 

The Company was established as the Grays Thurrock Gas 
and Coke Company by Deed of Settlement in 1853, registered 
as the Grays Gas Company, Ltd., in 1884, and incorporated 
under its present name by Special Act of Parliament in 1907, 
when it was authorized to supply gas in the Parishes of Grays 
Thurrock, West Thurrock (which includes Purfleet), Little 
Thurrock, Stifford, Rainham, Aveley, Wennington, North and 
South Ockendon, East and West Tilbury, and Chadwell-St. 
Mary (which includes Tilbury Docks). By a further Special 
Act passed in 1913, powers were granted to supply gas in a 
largely increased district, and to acquire the gas-works which 
for some time had been established at Billericay, Rayleigh, 
Laindon, and Stanford-le-Hope. Under the powers of this Act 

‘ 


the area of supply was increased to 160 square miles, and the 
Company now supplies gas through 145 miles of mains in this 
important and growing area. 

Tue Hovper. 


In 1926 the Company secured about 18 acres of additional 
land opposite their existing works in London Road, for the 
purpose of extending their works. The first extension has now 
been completed by the erection of the gasholder. 

The foundations of the mew holder were constructed by 
Messrs. W. E. Walsham, Ltd., of Grays, and consist of a 
reinforced concrete raft 146 ft. 6 in. in diameter. The holder, 
erected by Messrs. Samuel Cutler & Son, of Millwall, is con- 
structed of the finest British steel, and consists of a steel tank 
145 ft. in diameter and 35 ft. deep. There are three lifts, having 
a capacity of 1,500,000 c.ft., guided by steel lattice columns. 
The tank contains 3,379,800 gallons of water. The weight of 
the steel used in the construction of the tank and holder !s 
1000 tons, and the combined weight of the holder and water Is 
17,500 tons, 

The work was commenced on May 11, 1927, and completed 
on Sept. 11 of this year; the total cost being in the neighbour- 
hood of £30,000. 

The whole of the work has been carried out to the approved 
plans and specifications of the Company’s Engineer and 
Manager, Mr. A. W. Sumner, M.I.Mech.E. This is the third 
holder the Company has been called upon to provide during the 
past three years—one at Stanford-le-Hope, in 1926, having 4 
capacity of 150,000 c.ft.; one at Rayleigh, with a capacity of 
440,000 c.ft.; and the present one. 

Additional gas-making and purifying plant has been installed 
on the old site at Grays (which now has an output of approx! 
mately 450 million c.ft. per annum) to meet the increasing 
demand for gas in the district. 
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NOTES ON NEW BOOKS. 


‘“* TECHNICAL DATA ON FUEL.’”* 


In the programme of the World Power Conference on Fuel, 
London, 1928, there is to be found a Section X. which deals 
Coming after 


with the subject ‘‘ Technical Data on Fuel.” 
such specialized sections as the Carbonization Industries, Coal 
Cleaning, and Waste-Heat Recovery, it was rather difficult to 
picture how the Conference Technical Committee would deal 
with this subject of data. But now, with the opening of the 
Conference, the solution is at hand by the appearance of a book 
entitled ‘‘ Technical Data on Fuel,’’ edited on behalf of the 
Technical Committee by Mr. H. M. Spiers. . 

Before commenting in detail on this volume, it is necessary to 
consider what exactly has been the object of the Committee 
in its compilation. In the preface, it is stated that the volume 
has been written with the object of rendering available in 
handy form some of the information constantly required in 
the various branches of fuel technology. Data readily avail- 
able have been omitted, and the selection of the subject-matter 
has necessarily been somewhat arbitrary ; some of it being of 
general application and some of specialized character. From 
this it will be seen that the book is written essentially for those 
whose work brings them in contact with problems relating to 
fuel. It is written for fuel men by fuel men; and this is the 
first _point that commends the volume to special consideration. 

It will probably be agreed that, for a book such as this to be 
of real value, it must conform to certain requirements. It 
must be authoritative ; it must be written in such a way that it 
can be understood; it must contain the kind of information 
likely to be required ; and it must embody details of recent work. 
It may be well to review ‘‘ Technical Data on Fuel ”’ from 
these aspects. 

First as regards its authority. From time to time, books 
have been presented containing technical data, but the present 
volume appears ‘to have the unique advantage of being the 
result of the joint effort of the leading technical organizaticns 
which are connected with fuel. The information which is in- 
cluded is, in many cases, backed as to its reliability by practical 
evidence of certain of the collaborators. In other words, the 
book contains the data which are being used for design, re- 
search, and practical operation every day by such organizations 
as the Fuel Research Board, Imperial Chemical Industries, the 
Anglo-Persian Oil Company, and the Woodall-Duckham Com- 
panies. 

The Technical Data Sub-Committee, through their Chair- 
man, Dr. E. W. Smith, admit that there is no finality regard- 
ing the information published, and state that discrimination 
has been necessary in the choice of what may be regarded as 
reasonably accurate data. This is a frank admission. There 
can be no doubt that to have included alternative but conflict- 
ing data would have caused confusion, and by so doing would 
have reduced the value of the book to the man who requires 
data for helping him in a particular problem. If this collection 
of data is satisfactory to the various organizations which have 
collaborated in its compilation, it will undoubtedly be generally 
acceptable as a reliable working basis for technical men. 

Information presented without adequate explanation is the 
cause of much waste of time and annoyance to anyone who 
tries to use it. It is, therefore, of interest to record that the 
Editor of ‘* Technical Data on Fuel’? has made a particular 
point of explaining the significance of the data he has included, 
and of describing the correct methods for their utilization. 

The third point upon which the merits of a book such as this 
must be considered is the scope of the information included. 


sc 


*Edited by H. M. Spiers, M.A., B.Sc., F.I.C., on behalf of the Technical 
Committee, World Power Conference, 1928. Published by the World Power 
Conference, 36, Kingsway, W.C. 2. Price, 1os. 6d. net. Crown 8vo, 24 dia- 
grams, 240 pages. 


The information is divided into the following main sections : 
General Information: Air Water, and Gases ; Specific Heat ; 
Steam and Refrigerants ; Thermal Conductivity and Heat Trans- 
fer; Metals and Alloys; Refractories; Gaseous Fuels; Liquid 
Fuels; Solid Fuels; Stack Losses. It will thus be seen that 
the range of subjects covered is comprehensive, and perusal of 
the book shows that considerable care has been exercised in the 
selection of the data. 

It is impossible to give adequate consideration to even the 
more important items included, but among the more notable 
features may be mentioned the very complete set of conversion 
factors. By this means, data which in certain tables are pre- 
sented in English units may be converted into metric units, or 
vice versa. The subject of plain temperatures is dealt with in 
an original way by means of a series of charts. Valuable in- 
formation is included relating to the properties and composition 
of modern motor fuels. Turning to the subject of solid fuels, 
there are included valuable data relating to the washability of 
coals. A useful selection is included of the properties of refrac- 
tory materials. 

Reference to publications as recent as August, 1928, shows 
the up-to-date nature of the compilation. For purposes of 
enabling the owner of the book to place any additional infor- 
mation he may acquire under its correct heading, the book 
has been largely interleaved with blank pages. ‘There is also 
provided a good index with ¢ross references. 

For the actual preparation of this volume, the Technical 
Committee of the Conference state that they are indebted to 
Mr. H. M. Spiers, the Editor. He is certainly to be congratu- 
lated for maintaining throughout the book a lucid style, which 
makes it possible to understand the object and basis of the 
information he is presenting, and for the systematic arrange- 
ment of the contents, 

This is, of course, the first edition of the book. With the 
passing of time it may be found necessary to modify certain of 
the selected material, and to stiengthen other sections. Ex- 
perience may also show that in certain cases the selection of 
data does not meet with general approval. For example, the 
choice of data on the specific heat of gases, by Goodenough and 
Felbeck, of Illinois, must be considered as rather unexpected. 
To the average engineer in this country it is also somewhat 
disconcerting to find the specific heat data expressed in metric 
units. To convert figures from metric units to British units 
takes time; and in this matter it would seem that the value 
of this section would have been increased by the adoption of the 
decision of the Institution of Civil Engineers in their Report 
of the Committee on Heat Engine Trials, 1927, in using Part- 
ington and Shilling’s figures expressed in English units. This 
adoption of two sets of specific heat data in two authoritative 
volumes within two years emphasizes the great need for an 
international agreement on specific heat data for gases. Surely 
the subject is one upon which the World Power Conference 
might give a lead. 

Again, as regards calorific values of gases, there is a certain 
amount of discrepancy between the figures used in ‘* Technical 
Data on Fuel,” the Institution of Civil Engineers’ Report on 
Heat Engines, and The Institution of Gas Engineers’ Fourth 
Report, 1920. The lay reader cannot sift the relative accuracy 
of the data, and he is left wondering whether to take the 
calorific value of methane, measured at 60% Fahr. and 30 in. 
Hg., as 995, 1000, or 992 B.Th.U. per c.ft. Here again there 
is need for agreement on basic information. 

To sum up, ‘* Technical Data on Fuel ”’ is lucidly presented ; 
it is authoritative; it is up-to-date; it is remarkably complete 
in its information; and it is cheap. 

These attractions are sufficient to commend it to technical men 
in the gas industry, not merely for it to find a place on their 
bookshelves, but rather for it to be at their right hand to help 
them in their daily work. 





+ 


THE CERAMIC SOCIETY. 
Refractory Materials Section. 

The Refractory Materials Section of the Ceramic Society held 
their autumn meeting at Glasgow on Sept. 13 and 14—Mr. 
H. J. C. Jounsron, the Deputy President, in the chair. 

The proceedings were diversified on the first afternoon by a 


trip down the Clyde on one of the Clyde Navigation’s steamers, 
So thot members could view the docks and shipbuilding yards 
from the water ; and on the second.afternoon by a motor run to 


Armacale, where members had the opportunity of looking 
throush the Atlas Brick Works of United Collieries, Ltd. 
The plant and methods of working were well up-to-date, and 
Produ:ed a jarge output of firebricks and other refractories. 
The usual dinner took place at the Central Hotel on Sept. 13. 


’ 


The programme of the meeting was varied as well as long, 
though it was announced that Mr. Dale’s paper on ‘‘ Aluminous 
Refractories and their Industrial Significance ’’ was unavoid- 
ably postponed. The papers in the order presented were as 
follows: ‘‘ Refractory Formers for Electric Heating Elements ; 
Some Problems in their Manufacture and Use,’’ by P. Cooper ; 
‘* Notes on Refractories for Salt Glaze Kilns,’? by W. Emery 
and A. Johnson; ‘‘ The Functions of Regenerators in Relation to 
the Refractories of the Construction,’’ by A. T. Green ; ‘‘ Joint- 
ing Cements,’’ by Cyril Edwards (Research Section, Woodall- 
Duckham Companies); ‘‘ A Comparison of the Properties and 
Industrial Durability of Lime-Bonded and Clay-Bonded Silica 
Bricks,”? by W. J. Rees, B.Sc., and W. Hugill; ‘‘ The Dis- 
sociation of Carbon Monoxide in Contact with Refractory 
Materials,” by D. W. Hubbard, B.Sc., and W. J. Rees; and 
‘* Drying Cracks,’’ by C. E. Moore. 
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{An Investigation at the Karlsruhe Gas Institute of the German Gas Association. 


INFLUENCE OF TEMPERATURE ON THE FLAME VELOCITY 
OF GASES. 


K, BUNTE and A, STEDING. 







**Das Gas- und Wasserfach,” 


July 14, 21, and 28, 1928.] 


CaRBON MONOXIDE. 


The quantity of carbon monoxide required for the test was 
about 700 litres, and this was obtained in as pure a state as 
possible from a chemical works. It contained about 1 p.ct. of 
nitrogen and slightly over 1 p.ct. of hydrogen. It was found 
by careful tests that the nitrogen had no effect at all on the 
flame velocity of the carbon monoxide. On the other hand, it 
was necessary as far as possible to reduce the hydrogen con- 
tent, since even'small traces of this were found to affect the 
results considerably, but a reduction below 0°662 p.ct. was found 
impracticable. It was therefore used in this state, and the 
effect of varying quantities of H, was tested later in order to 
arrive at estimated flame velocities for absolutely pure CO. 

Dommer showed in his investigations that the moisture con- 
tent of carbon monoxide affects considerably the flame velocity. 
When absolutely dry, it burns with great difficulty, and, owing 
to the instability of the inner cone, flame velocity readings 
cannot be taken. In the present work, therefore, the dry gas- 
air mixture was passed through a series of ten flasks filled with 
wet cotton wool. By this means saturation was achieved with- 
out any bubbling of the gas through water, which is apt to 
cause a flickering in the flame. The saturation flasks were 
contained in a thermostat, which, through a stream of water, 
was maintained at an even temperature of 11°49 C. The satur- 
ated carbon monoxide gave moisture readings of 1°44 and 1°34 
p.ct. of water vapour, against the theoretical 1°32 p.ct. at this 
temperature, 

Tables III. and IV. give the flame velocities, therefore, of 
this carbon monoxide containing 0°66 p.ct. of hydrogen and 
1°3 p.ct. of water vapour. Again, as in the case of hydrogen in 


Tasce III —Carbon Monoxide containing 0°66 P.Ct. Hy at 
Ordinary Temperature. 























Ordinary Flame. Divided Flame. 
co. Vv - - —-~ 
P 3/s. 

Ct cm4/s h | h s 

cm. cm/s. } cm. cm/s. 
70°9 35°0 1°73 20°1 | 
62°7 39°6 1°10 35°0 ee ee 
56°6 43°8 0°97 43°4 0°97 43°4 
51°6 48°1 I‘°oo 46°3 I‘or 46°0 
47°2 52°6 I°Il 46°1 I°II 46°1 
43°9 56°5 1°2 44°4 1°24 44°4 
41°00 60°6 1°40 42°6 1°40 2°6 
37°9 65°3 1°58 40°9 1°58 40°9 
36°4 68°1 1°72 39°4 1°74 39°0 
34°5 72°0 1°89 38°2 ee ee 
69°2 33°1 1°37 23°8 ee ee 
60°8 37°7 o'9g!I 39°6 0°95 38°1 
54°7 419 0°89 44°8 0°89 44°8 
49°6 46°2 0°95 46°6 0°95 46°6 
45°2 | 5°°7 1°07 45°9 | 1°07 45°9 
42°2 | 54°3 1°22 43°4 1°22 43°4 
36°7 | 62°4. ° 1°56 39°7 ae oe 
32°7 7o'l 1°97 35°7 

| 


TaBLe 1V.—Carbon Monoxide containing 0°66 P.Ct. Hy, ina 
Heated Zone. 





20°. 700°. 800°. 900°. 1000°. 

co Vv ed, ieee 
P.Ct.)cm#/s.| “ h “ h “ h u a 

cm. } cm/s cm. cm/s. cm. cm/s. cm. cm/s. cm. cm/s. 
62°7| 39°6 ee ee ee -- | 1°16! 33°3 | 1°03 37°2 | 1°08| 35°6 
56°6 | 43°8 | 0°97| 43°4 | 9°97 43°4 | 9°97 | 43°4 | 9°95 | 44°3 | -- ee 
51°6| 48'1 | ror | 46°0 | ror | 46°0 | Tor | 46°0 | 0°97 47°6 | 0°96 | 48'1 
47°2| 52°6 | rr | 46°r | rrr | 46°r | r°mt | 46°r | 1°07) 47°7 | 1°08 | 47°3 
43°9| 56°5 | 1°24| 44°4 | 1°24 | 44°4 | 1°24 | 44°4 | 1°20 | 46°0 | 1°20| 460 
41'0| 60°6 1°40 | 42°6 | 1°40 | 42°6 | 1°40! 42°6 1°35 44°2 | 1°35 | 44°2 
379} 65°3 | 1°58] 40°9 | 1°58 | 40'9)| .«- * 1°50 | 43°1 1°50} 43°! 
36°4 | 68°1 | 1°73) 39°2 | 1°74 39°0 | 1°74) 39°09 eee ‘ ea 
34°5| 7270 | ++ | se oe ee oe +e 1°85 | 38°7 | 1°86 | 38°7 
33°0| 75°3 | «+ | « ee ee 2°09 | 36°! . Lae ioe Ot We 
60°8 | 37°7 | 0°93 | 38°8 | 0°95 , 38° | O'91 | 39°6 0792 | 39°2 | 0°89 | 40°4 
54°7| 41°9 | 0°89] 44°8 | 0°88 | 45°3 | 0°88! 45°3 | 0°86! 46°3 | 0°85 | 46°7 
49°6| 46°2 | 0°95 | 46°6 | 0°96) 46°2 | 0°96) 46°2 092) 48°0 | 0°92 | 48°0 
45°2| 50°7 | 1'07| 45°9 | 1°07| 45°9 1°08 | 45°6 | 1°05 | §0°7 | 1°04 | 47°2 
42°2| 54°3 | 1°22| 43°4 | 1°23] 43°2 | 1°22) 43°5 | 1'I9| 44°5 |] -- | «- 
39°0| 58°7 | «+ | s- 1°39 | 41°7 | 1°39) 41°7 | 1°39 | 42°7 | 
36°7 | 62°4 © ee 1°55 39°9 a ae 
34°6| 66°2 1°77 | 37°2 o* ee r7t 38°5 
32°7| 7o'! ee ee 2°01 | 35°0 . ee | o° 
31°6 | 78°5 2°30 , 34°2 | 2°33 | 33°8 
31°2| 73°4 2°15 341 * 
28'6 | 80'0 | 2°53 31°8 





(Continued from p. 598.) 





the last test, the flame velocities with normal and divided flame 
are equal. It will be observed, however, that there is a slizht 
increase in the velocity between 800° and goo® in the “* heated 
zone ’’ test. It amounts to about 3 p.ct. at the maximum 
velocity. Between goo° and 1000° there is no further increase. 

In an attempt to correct these figures to give values for a 
carbon monoxide entirely free of hydrogen, two further tests 
were made, with slightly higher percentages of hydrogen. In 
the first place, the original carbon monoxide with an “ im- 
purity ”’ of 1°97 p.ct. H, was taken. The results are set out in 
Table V. 


TasBie V,—Carbon Monoxide with 1'97 P.Ct. Hain a Heated Zone. 

















Ordinary Flame, 20°. | 900°. 1000°. 
co | v tose coe ae cee ee Serene ee 
D> £ | 
P.Ct. cm”/s. h } ™ | h - . 
| cm cm/s, cm. | cm/s cm cm 
62°7 | 39°6 | 1°02 |* 37°5 | IOI 1, 37°99 | 0°98 | 40°5 
56°6 43°8 0°89 46°9 | 0°82 50°4 o’8t | 50°9 
51°6 48°1 0°92 50°0 | 0°83 | 54°8 0°83 54°8 
47°2 52°6 1°02 49°8 | 0°95 | 53°2 0°95 | 53°2 
43°9 | 56°5 I't4 | 48°3 1°O7 | 51°! 1°08 50°8 
41'o 60°6+ 1°27 46°7 | 1°20 | 49°4 1°20 49°4 
37°9 65°3 1°43 45°1 1°34 | 48'0 1°33 48°3 
36°4 68°1 1°57 42°9 0°48 | 45°6 1°48 45°6 
34°5 | 72°0 oe ee 1°66 43°2 1°66 43°2 
31°6 | 78°5 | 2°06 38°2 2°06 38°2 
60°8 | 37°7 | 0°80 44°3 : : 
54°7 | 41°9 | 0°74 52°6 : 
49°6 | 46°2 | 0°80 54°4 
45°2 50°7 | O°gI 53°2 
42°2 54°3 | ag 50°! 
39°0 | 58°7 1°19 48°0 
34°6 | 66°2 1°53 43°0 
31°'2 | 73°4 +: = 1°90 38°5 
58°4 | 35°6 o’7I 46°2 ° ee 
2°3 | 39°8 0°74 50°0 0°65 55°6 
47°2 | 44°! 0°84 | 49°4 0°75 54°6 
42°8 | 48°6 0°97 48°1 | o*go 51°5 
39°6 52°5 1°13 45°2 | 1°05 48°5 
36°7 | 56°6 1°27 43°5 1°20 46°1 
34°5 | 60°3 1°44 41°4 oe es 
32°5 | 64°r 1°67 38°1 1°57 40°4 
' } 














It will be noted that the culminating point of the flame 
velocity curve at go0° and 1000° is about 1o p.ct. higher than at 
the ordinary temperature. In this case, also, there is no further 
rise between goo° and 1000°. 

The next carbon monoxide tested had approximately 3°5 p.ct. 
of hydrogen. Here, parenthetically, may be recorded the note- 
worthy phenomenon with this gas that, without primary air, it 
burned with a faintly luminous flame. The colour of the flame 
was somewhat different from that of a gas containing hydro- 
carbons, and it might be described as almost flesh-coloured. 
With a gas-air mixture having 29 p.ct. of air (i.e., excess of 
gas), the flame consisted of two cones one inside the other, with 
a surrounding secondary flame of flesh tint. The flame from 
the gas without air admixture deposited a soot on a cooled 
porcelain surface. This might possibly be explained as due to 
the intermediary formation of aldehyde and formic acid, having 
its origin probably on the rim of the outer cone. 

The carbon monoxide with 3°5 p.ct. of hydrogen was tested 
for flame velocity at ordinary temperature and also at go00®°. 


TasBie VI.—Carbon Monoxide with 35 P.Ct. Hain a Heated Zone. 


Ordinary Flame, 900° First Gas 900° Second Gas 
20°. 














Mixture. Mixture 
co | Vv a 
P.Ct. cm/s, = 
h u h u“ h 1 
cm. cm/s.. | cm. cm/s. cm. cm/s. 
70°9 | 35°0 2°20 a es 
62°7 | 39°6 0°96 39°6 ee es “s ° 
56°6 | 43°8 0°78 52°8 | oO'7%4 55°00 0°73 55°7 
51°6 | 48'1 0°80 56°5 |} 0°76 59°2 0°75 59°7 
47°2 | §2°6 0°89 56°6 | 0°84 59°4 0°83 60°0 
43°9 | 56°5 0°99 55°09 | 0°96 56°5 0°96 50°5 
41°0 | 60°6 I*I4 51°6 | r'o9 53°9 1°08 54°6 
37°9 | 65°3 1°30 49°93 | 1°25 51°2 1°24 514 
36°4 68°1 1°45 46°4 | 41 47°7 1°40 47°9 
33°0 75°3 1°80 41°6 | 1°78 42°2 1°76 42°60 
60°8 | 37°3 0°78 44°8 a ee . 
54°7 41°9 0°70 54°9 0°68 56°6 
49°6 | 46°2 0°77 56°2 0°72 59°5 : 
45°2 | 50°7 0°87 i> 333 0°82 58°4 
42°2 54°3 0°99 | 2°8 0°96 54°3 
39°0 58°7 1°14 50°2 es ee 
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in increase in the velocity was observed for all mixtures 
etween 800° and goo°. 

The object of making the tests with various admixtures of 
H, was, if possible, to correct for absolutely pure carbon 
monoxide. In the graph in fig. 6 are plotted the culminating 
points of the fz ame ve locity curves and the percentages of hydro- 
gen ‘ impurity.’ 


Here « 
only | 





60 
58 
56 
g 
© 
a 52 
) 
% 50 
Q 
€ 48 ima 7es 
4 6 of CO.with various percentages 
of Hz at ordinary temperatures 
“y and at 900°. 
42 
—>p.ct. HH, in the CO 
Fig. 6. 


The lines joining the culminating points of the curves for the 
three percentages of hydrogen (0°66, 1°97, and 3°49) were in 
both cases (ordinary temperature and furnace temperature of 
goo?) produced to ordinate o, and thence the point of intersec- 
tion determined. 

Taking into account only the mixtures with 0°66 and 1°97 
vol. p.ct. of hydrogen, and assuming the values with 3°5 p.ct. 
to have been influenced by subsidiary reactions, then with 
every probability of accuracy it may be stated that pure carbon 
monoxide undergoes no increase in flame velocity in a heated 
zone, and that the increase observed was due to the influence of 
the hydrogen impurity. In addition, at the point of intersection 
of the line joining the culminating points of the velocity curves 
at ordinary temperature and at goo°—that is to say with o p.ct. 
of hydrogen—a value for the maximum flame velocity of pure 
carbon monoxide can be read off. For a carbon monoxide with 
"3 pct H,, it is about 44°5 cm. per second. 

The change in direction in the line joining thé individual 
culminating points indicates that between 2 p.ct. and 3°5 p.ct. 
of hydrogen there must be a change in the combustion pro- 
cess, though, without further research, no definite pronounce- 
ment can be made on the point. 


METHANE. 


The methane which was available for the test contained con- 
siderable quantities of impurities in the shape of ‘‘ heavy ”’ 
hydrocarbons, hydrogen, carbon monoxide, and nitrogen. By 
condensation by means of liquid air, all the gases were lique- 
fied except the hydrogen and nitrogen, which were thus elimin- 
ated. By fractional vaporization of the remaining liquid gases, 
agas of the following composition was obtained. 


CH, 96°o p.ct. 
CoO B°O o 
CmHn B°O oe 
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As the important point was to have a gas free of hydrogen, no 
lurther purification was attempted. 

When burned in free atmosphere, the flame of methane gas 
rests only loosely upon the burner (fig. 7), and the slightest 


| 
Fig. 7 

draughi f air separates it from the burner. The base of the 
cone does not rest completely on the rim of the burner, and it is 
raised ve it quite appreciably with high flow velocities. It 
aa that this is due to the drawing in of air at the base 
the cose, since there is increased absorption of secondary air 

» With inc:cased flow velocities. That the entrance of air in this 





way actually does have an effect is clear, above all, from the 
fact that quite a number of gas mixtures give measurable flame 
velocities even when the proportion of gas is considerably above 
the explosion limit. 

With divided flame, it is impossible to maintain a cone on 
the burner except at the maximum flame velocity and with 
comparatively low flow velocity. When methane is burned in 
a heated zone (i.e., divided flame), the cone is stable only at the 
maximum of the flame velocity and beyond—that is to say, in 
the direction of increased proportions of air. With combustion 
in free air (i.e., undivided flame) the curve can be followed on 
the side of excess of gas beyond the maximum. From this it 
is concluded that the ignition temperature of these gas-air mix- 
tures is less easily attained than that of the gases already 
tested, carbon monoxide and hydrogen. A possible explanation 
is that, in consequence of the low gas content of the mixture, 
the quantity of heat released at the combustion surface is in- 
sufficient to raise also to the ignition temperature the high 
proportion of nitrogen in the reaction mixture, due to the high 
proportion of air. Only above a certain proportion of gas can 
regular combustion be maintained. With divided flame, in- 
deed, combustion can take place only at the maximum of the 
flame velocity, because on the side of increased air there is a 
deficiency of heat from the secondary combustion, while on the 
other side the admixture of secondary air is constricted. This 
also explains why the flame in the heated zone is stable only on 
the side of excess air. In this case the inner cone receives heat 
from without, and so is able to continue the ignition of the 
fresh gas. 

An attempt was made to avoid the lifting of the cone by 
raising the burner to a temperature of 50°. This effected no 
improvement, and apparatus was not available to try still 
further preheating, which would no doubt have had the desired 
effect. 

In the flame velocity determinations, the distance of the apex 
from the upper rim of the burner was taken as being the height 
of the cone, since the position of the apex is not affected by the 
instability of the base in relation to the rim of the burner. It 
is only the parts of the mantle around the burner rim which are 
not in contact (see fig. 7). For all values, the space between 
the burner rim and the visible base of the cone was between 
0°07 and o°15 cm. From Table VII. it is seen that no increase 
in flame velocity was caused by the external heat. At a tem- 
perature of 1000° in the furnace, the cone was invisible, and 
consequently no reading could be taken. 


TABLE VII.—Methane in a Heated Zone. 
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t Cone lifted from burner. 





* Cone Sanh ennai at 1 to 2cm. above burner. 


TECHNICAL GASES. 


Passing over ethylene and the other components of the 
CmH, group, which forms only a small proportion of gases in 
general use, the authors turned their attention to the flame 
velocities of some of the most important technical gases. The 
common use in practice of the gas flame in furnaces and other 
situations where surrounding temperatures are high lends great 
interest to the tests carried out both under normal conditions 
and in the heated zone. The gases tested were: 

1. Water gas. 

2. Producer gas. 

3. High-grade coal gas. 

4. The town gas supplied at Karlsruhe. 


(To be concluded.) 








North of England Gas Managers’ Association.—The autumn 
meeting of the Association will be held in King’s Hall, Golden 
Lion Hotel, South Shields, on Friday, Oct. 5, at 2.15 p.m., 
when Mr. Dugald Currie, of South Shields, will deliver his 
presidential address. 
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MEETING DEMANDS AT BURY ST. EDMUNDS. 
NEW HORIZONTAL CARBONIZING PLANT. 


The continuous and consistent increase in the business of the Bury St. Edmunds Gas Company over the post-war 
period convinced the Directors that additions to the carbonizing plant would be necessary in the immediate future; 
and the scheme to provide these, which we are now able to describe and illustrate, was drawn up by Mr. Harry R. 
Wimhurst (the Engineer and Manager) and adopted by the Board. 





FIG. 


The plant in use at the time the extensions were decided upon 
consisted of three beds of eights, 22 in. by 16 in by 1o ft. long, 
and four beds of sixes, 19} in. by 15 in. by g ft. long; the com- 
bined capacity being 320,000 c.ft. a day. The two benches of 
retorts were contained in one house; being placed on opposite 
sides, and facing each other. It will be readily understood 
that when the whole seven beds were in operation the working 
conditions in the house, with the system of hand-charging then 
in use, left much to be desired. 

After an exhaustive survey of the numerous systems of car- 
bonizing, it was decided, in spite of the confined site, to con- 
tinue the use of horizontal retorts, with the addition of a com- 





Fig. 2.—Stage Floor on Discharging Side. 


bined charging and discharging machine and coal elevator. It 
was considered that this system was best suited to the particular 
local conditions. A scheme was drawn up by the Company's 
Engineer and Manager (Mr. Harry. R. Wimhurst) for a plant 
capable of producing 336,000 c.ft. in 24 hours; and this was 
approved and adopted by the Directors. 

The plant was to consist of a bench of four beds of through 
retorts, 24 in. by 18 in. by 15 ft. long... These: were to be 
operated by a combined charging and discharging machine ; 
and the elevator would deliver coal direct into the hopper of 
the machine. In this lay-out provision was-made to extend 
ultimately the bench and retort house by the addition of three 


1.—STAGE FLOOR ON 





MACHINE SIDE. 





Fig. 3.—Top of Bench showing Foul Main. 


more beds, at the same .time adding overhead coal storage 
bunkers and a coal breaker. This extension would be made 
on the ground now. occupied by the existing .stop-end retort 
benches. 

Orders were eventually placed in May of last year with 
Messrs. Aldridge & Ranken, Ltd., for a steel-framed retort 
house, stoking machine, coal and coke plant, retort mountings, 
and Congdon system ; and with the Standard Furnace Company 





Fig. 4.—Congdon Tank and Pumps. 
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FIG. 5.—COAL LORRY AND BREAKER. 


for the complete retort bench. The foundations were prepared 
by the Gas Company; and the brick filling of the house was 
carried out by a local contractor, Mr. J. H. Hales. The con- 
struction and erection of a steel chimney were entrusted to the 
local engineering firm of Messrs. Boby, Ltd. 

Retort House. 

The retort house is steel framed with brick panels; the 
architectural features being made to agree with other new 
buildings on the works. From ground to stage floor level. the 
panels are g in. thick, and from stage floor to eaves 43 in. thick. 
The roof is covered with Trafford tiles, and the gable ends 
from eaves to apex with flat asbestos sheets panelled with oak 
straps and barge boards. The outside walls are of red brick, 
and the sills and ‘‘ bulls’ eyes ’’ of pre-cast concrete. 

The dimensions of the house are : Width between stanchions, 
48 ft.; length, 59 ft.; height from clinkering floor to eaves, 
32 ft. The stage floors are formed of concrete arches paved 
with blue chequer bricks laid flat and grouted with cement, and 
are provided with two ‘staircases arranged in convenient 
positions. 

BRICKWORK SECTION, 


This consists of a retort bench of four through arches, each 
8 ft. 9 in. wide ; the main flue being arranged at the back of the 
furnaces and connected-up to a steel chimney of circular sec- 
tion. The four main arches are segmental, and the bench is 
built to a height of 21 ft. 9 in. above the clinkering floor level. 
Each of the arches contains six fireclay retorts of 24 in. by 





roll 























FIG. 





6.—COKE 


18 in., QO section, 15 ft. long; and each retort is made in two 
lengths. The furnaces are designed with special large grates 
of the latest hanging-bar type, with a view to reducing as far 
as possible the arduous work in connection with clinkering. 
Steel feeding frames (shown in fig. 2), with large rectangular 
mouths 24 in. by 15 in., are arranged to allow the producers to 
be fed quickly and efficiently. The fronts of the furnaces.are 
securely braced by steel angles and channels. 

The settings have proved capable of carbonizing 12 cwt. 
charges in twelve hours; but the. weight has been reduced to 
about 11 cwt. (65 p.ct. retort volume) to enable the charges to 
be burnt off with combustion chamber temperatures at 1300° 
to 1350° C. 

CONGDON SCRUBBER STANDPIPE SYSTEM. 

In place of the ordinary arrangement of ascension pipes, the 
now well-known Congdon scrubber standpipe system has been 
adopted, with very satisfactory results. In this arrangement 
(which is shown in figs. 1, 3, and 4) all retorts in each vertical 
tier are connected to a specially designed standpipe ; two stand- 
pipes being fitted to each bed of retorts. Special provision is 
made for expansion. 

The principal function of these standpipes is partially to 
wash, cool, and scrub the gas immediately it leaves the retorts, 
and at the same time to ensure perfectly free passage for the 
gas to the collecting main, incidentally removing one of the 
bugbears’ of the gas industry—namely, stopped pipes. . This is 
effected by injecting continuously at the top of the standpipe a 
suitable quantity of ammoniacal liquor, which, descending, 





GANTRY AND CRANE, 
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meets the ascending crude gas, with consequent scrubbing effect. 
A large proportion of the tar is thereby carried to a seal box 
at the foot of the standpipe, from which overflow pipes are 
arranged to take the liquor, &c., to a separating tank under- 
neath the charging stage, where the tar separates out and is 
drawn off periodically. The tar gravitates to the wells, and the 
liquor is recirculated through the system by an electrically 
driven centrifugal pump. 

As will be seen from the photographs, the tops of the stand- 
pipes are connected to a collecting main arranged above the 
retort bench. The cleanness and coolness of the atmosphere at 
this level are very noticeable; while another pleasing feature 
of this portion of the installation is the almost complete absence 
of parts on top of the retort bench. 

Another feature of this system is that it can be worked with 
practically level gauge conditions in the retort. Consequently 
the percentage of inerts is a known and constant factor, and is 
noticeably lower than it would have been with ordinary ascen- 
sion pipes. An additional factor which induced Mr. Wimhurst 
to adopt the Congdon system was that he could make additions 
to his carbonizing plant without undertaking corresponding ex- 
tensions to the ancillary plant, such as condensers and 
scrubbers, as the work upon these is obviously reduced. 


CHARGING MACHINE. 


The retort charging machine (illustrated in fig. 1) is of the 
Fiddes-Aldridge three-tier, multiple stroke type, driven by an 
electric motor of 10 H.P., and capable of charging approxi- 
mately 7o p.ct. of the retort volume. 

The machine is semi-simultaneous in action and very simple 
in operation ; the coke being pushed out by a scoop, which at 
the same time takes in a charge, or “ shot,’’ of coal. This is 
subsequently followed-up by two further ‘‘ shots,’’ to complete 
the charging operation. The result is a perfectly level and 
heavy charge, suitable for twelve hour working with either 
fireclay or silica retorts. The machine is operated by a tram- 
way type controller, and protected by a suitable and efficient 
circuit breaker. , 

LABOUR. 

Two men per shift are employed in the retort house. The 
machine driver attends to the mouthpiece lids on his side of 
the house, and the man on the coke side wheels coke to the 
gantry. These two men also attend to the furnaces, coal ele- 
vator, and generating plant. The general appearance of the 
house, plant, &c., is extraordinarily clean, for which the Cong- 
don system and ‘‘ F.A.’’ machine are largely responsible, 
though due credit must be given to the engineering and ad- 
ministrative ability of Mr. Wimhurst. 

The lay-out of the new plant provides for the future addition 
of four more beds; and it is anticipated that only two men per 
shift will be required when six beds are at work. Consequently, 
the present maximum production of therms per man will be 
increased by 50 p.ct. 


Coat HANDLING PLANT. 


The coals so far used for carbonizing are a mixture of York- 
shires. These are received on the railway sidings about half- 
a-mile away, and are transported by a rather novel type of 
wagon (see fig. 5), which consists of a tipping body, having a 
capacity of about 25 cwt., mounted upon a standard 1-ton lorry. 
The carting of the coal is thus done expeditiously ; and as tne 
tipping body is easily removable, the lorries are available for 
other works duties. 

The coal is delivered by this lorry directly into the store, or, 
to meet daily requirements, into the receiving hopper arranged 
at ground level at the base of the elevator. The elevator has 
a nominal capacity of 10 tons per hour; and by it the requisite 
coal is raised in the minimum time to the hopper of the 
machine, which holds sufficient for a ‘‘ draw.’’ This arrange- 
ment, while not ideal, saved capital expenditure on overhead 
coal storage hoppers. 

The plant is so designed that at some future date a breaker 
and overhead storage hopper can be added. In the meantime, 
the coal used consists of washed nuts. 


Coke HANDLING. 


The hot coke is discharged into a bogie of lattice construc- 
tion (shown in fig. 2), with side discharging doors. The bogies 
run on a 2 ft. gauge track laid under the mouthpieces; the 
wheels being fittted with roller bearings. The track on which 
the bogies are pushed is continued through the old retort house, 
and terminates in a gantry in the coke yard. At this point 
the hot coke is quenched ; the quenching system consisting of 
«the usual arrangement of perforated pipes, the water for which 
is raised by a steam jet water-lifter from a tank placed under 
the rail track. The tank is furnished with partitions and 
screens; the surplus quenching water passing back into the 
tank being thus filtered, after which it is re-circulated 

The quenched coke is discharged from the bogie into a 


skip fitted with automatic bottom doors. The skip is 
then handled by a }-ton electric derrick crane, supplied 
by Messrs. James Carrick & Sons, of Edinburgh. The crane 


is fitted with a steel lattice jib 45 ft. long, which enables the 
coke to be stacked to a height of about 20 ft. over a consider- 
able area of storage ground. It is operated by the boiler 
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attendant, who is responsible for the storage of the cok« after 
it has been deposited in the crane skip by the man the 









discharging side of the retort house. The crane and sk », to. 
gether with the quenching gantry, &c., are illustrated in . ¢, ¢, 

The furnaces can be fed from either of the two top ti rs of 
retorts; a travelling coke bus of the Beckton type bein pro. 
vided for this purpose (see fig. 2). The chute portion js 





arranged upon runners, so that it can be brought clear of the 
bogies; and the top part of the bus is used as a shield and 
deflector when discharging the higher retorts into the coke 









bogies, thus avoiding spill. At the side of this bus, lid-Jifting 
gear of the Kinner type is fitted. This facilitates, in « ver 
agreeable way, the manipulation of the furnace lids. The coke 
bus is mounted upon mild steel axles, large diameter running 






wheels, and roller bearings. 
ELECTRICAL GENERATING PLANT. 

The electrical generating plant is accommodated in 2 com. 
modious engine room beneath the stage floor on the charging 
side of the bench. For normal working, a 16 KW. 225 volt 
‘* E.C.C.”’ dynamo, coupled direct to a Sissons vertical steam 
engine, running at 650 R.P.M., is provided. As a standby, a 
16 Kw. ‘“E.C.C.’”’ motor generator is arranged alongside; 
this motor being connected to the town electrical supply of 400 















volts. Either of these units is capable of supplying current 
to the stoking machine or coal elevator, with a margin of power 
sufficient to drive the coal breaker which it is proposed to instal 





at a future date. 

The switchboard consists of two dynamo panels (the main 
switches on which are interlocked to obviate the possibility of 
the two dynamos being started simultaneously), and one circuit 
panel with connections to the stoking machine and coal plant. 
Should additional electrical power be required later on, space 
has been allowed for a third generating set. 
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Gas Consumption in California in 1927. 


There was sold during the year 1927 to domestic and indus- 
trial consumers of California by the gas undertakings a total 
of 95,148,000,000 ¢.ft. of gas, including natural gas, mixed 
gas, and oil gas. According to the report of the Gas and Elec- 
tric Division of the Engineering Department of the Railroad 
Commission, of this amount 72,391,000,000 c.ft., or 76 p.ct., 
was natural gas of approximately 1100 B.Th.U.; 620,000,000 
c.ft., or o*7 p.ct., was mixed gas of 7oo B.Th.U.; and 
22,137,000,000 c.ft., or 23.3 p.ct., was manufactured oil gas 
having a heat content of 550 B.Th.U. The domestic and com- 
mercial sales comprised 55°5 p.ct. of the total, while the indus- 
trial sales amounted to 44°5 p.ct. The peak day of consumption 
of gas during the year occurred on Dec. 21. 


tt 
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Mainlaying under Concrete Roads. 


Desiring to lay a 6-in. main a distance of some 45 ft. under 
a concrete road (permission to open which could not be ob- 
tained), the Delaware Division of the Philadelphia Suburban 
Counties Gas and Electric Company resorted to boring. The 
method of procedure has been described in the ‘* U.G.I. Circle. 
It was decided to use an 8-in. pipe for boring under th 
street—that pipe to be left in the ground to serve as a sleeve, 
and the 6-in. pipe to be run through it. To accomplish this a 
length of 8-in. steel pipe was made into an auger, and chain 
tongs were used to turn it, in order to cut its way through th 
ground. When the 8-in. pipe became filled with dirt and stones, 
a 6-in. auger was forced through to clean it. As the work pro- 
gressed, additional lengths of pipe were welded to the 5-1. 
auger. When the 8-in. pipe was first converted to an auger, 
the blades measured 4} in.; but when the job was completed, 
they measured only 2} in. Normally, the boring could hav 
been done in half the time required on this job (which was about 
four days); but work was made more difficult than ordinar!) 
would be the case, due to the fact that the boring was through 
the old macadam road bed. 
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Manchester District Institution of Gas Engineers.—A meeting 
of this Institution will be held in Manchester on Wednesday, 
Oct. 17. In the morning a visit will be paid to the works © 
Messrs. R. & J. Dempster, Ltd., to view the new plant I” 
stalled for the construction of waterless. gasholders, and also 
work in progress in connection with this new type of holder 
In the afternoon a paper will be read by Mr. William Buckley, 
of the Droylsden Gas-Works, on ‘‘ The Maintenance Costs © 
Vertical Retorts.”’’ ; 

Midland Association of Gas Engineers and Managers. The 
autumn general meeting of the Association will: take place ® 


the Imperial Hotel, Binmingham, on Thursday, Oct. iS 
de Ex- 




















2.30 p.m. Successful candidates in the Higher G 
aminations of The Institution of Gas Engineers in (as Er ; 
gineering and Gas Supply will be presented with ce:tificates J 
Mr. R. J. Rogers, Fittings Superintendent to the Birmingha™ 
Gas Department, will open a discussion on ‘‘ Inspec'ion am 
nces; 





Maintenance of Consumers’ Gas Fittings and App! 
and a discussion on ‘‘ Gas Undertakings’ Insurances 
introduced by Mr. A. S. Foster, of Stourport. 
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World Power Conference. 





Fuel Conference. 


London, Sept. 24 to Oct. 6, 1928. 





Carbonization Industries. 





At the World Power Fuel Conference, which was officially opened on Monday last at the Imperial 
Institute, London, under the presidency of the Marquess of Reading, no fewer than 175 contributions 
are to be submitted. These papers come from all parts of the world, and each one is put forward with 


the authority of a technical body in the particular country from which the paper emanates. 


Forty-eight 


countries are supporting this international discussion, which aims at a better utilization of the world’s 


fuel resources. 


With the idea of securing the maximum value from the sessions, it has been arranged 


that none of the actual papers will be read, but that instead of this there shall be presented a general 


report on the group of papers which is to come up for discussion at any particular session. 


For certain 


sections we shall confine ourselves to these general reports ; but papers of more immediate interest to 


the industry will have extended notice. 


To-day we deal with those sections of the Conference 


which relate to the carbonization industries and the manufacture of gas ; and in later issues of the 
‘‘ JOURNAL ” consideration will be given to fuel utilization, low-temperature carbonization, the trans- 
mission of gas, and general coal treatment. 


' General Report of Section G: The Carbonization Industry— 


Economic and General. 
By F. S. TOWNEND. 


x the purpose of this general report the twelve papers may 
! 


rouped as follows: 
TECHNICAL ASPECTS. 


eat Transfer through the Walls of Coke Ovens (Germany), 
by K. Rummel, 


The Use of Gross and Net Calorific Values for the purpose 


Ci 


C 


TI 


of Guarantee Tests (Germany), by N. F. Nissen. 

Quenching and Cooling (Great Britain), 
Colquhoun, 

‘ke Screening (Great Britain), by W. S. Edwards. 


Economic CONSIDERATIONS. 


ike 


by W. 


© Economics of Coke Manufacture in the Coke Oven In- 
dustry (Great Britain), by M. Mackenzie. 

1¢ Utilization of Coke Oven Gas by the Gas Industry (Great 
Britain), by T. P. Ridley, 

1e Gas Industry as a Source of Domestic and Industrial 
Energy (Great Britain), by F. W. Goodenough, C.B.E. 
Bye-Product Coke Oven as a Source of Industrial and 
Domestic Energy (Great Britain), by C. P. Finn and R. 
Ray. 

ints of Importance for an Economical Comparison of the 
Value of the Heat Unit in Gaseous and Solid Fuels 
Germany), by Hr. Elvers. 

CARBONIZATION AS NATIONAL ECONOMY. 

Bearing of High and Low Temperature Carbonization 
and Synthetic Fuel Processes on Canada’s Fuel Problems 
Canada), by B. F. Haanel. 

Grief History of the Gas Industry in Japan (Japan), by 
Sakura Okamoto. 


FLAME AND COMBUSTION. 


undamental Aspects of Combustion (Great Britain), by 
Prof. W. A. Bone, Prof. G. I. Finch, and Dr. D. T. A. 
Townend, 


TrcunicaL Aspects. 

Two aspects of carbonization technique are dealt with in the 
first group—namely, guarantee tests and coke preparation. 

Guaraniee Tests ——K. Rummel, in the paper on ‘ Heat 
Transfer through Coke Oven Walls,’’ questions the validity of 
stating the performance of a coke oven in the terms of pro- 
duction of coke per square metre of heated wall area per hour. 
This depends too much on the inherent nature of the coal and 
the form in which it is charged into the oven. The only 
criterion of the performance of a coke oven is the proportion of 
the total heat supplied to the oven as fuel gas which is passed 
through the walls. It is suggested that the efficiency of a coke 
oven should be recognized as: 

‘* Effective heat ’’ (heat passed through walls) 
Total heat supplied as fuel gas. 





”? 


The “ effective heat ’’ is obtained by determining the radia- 
tion and convection losses and the heat in the waste gases, and 
subtracting the total from the amount of heat supplied as fuel 
gas. Two ovens giving the same proportion of effective heat 
would have the same efficiency, though the production of coke 
per sq. metre of heating surface per hour might be different 
owing to the different heat requirements of the two coals. 

It is further suggested that the performance of a coke oven 
would be adequately represented by the following guarantees : 

(1) Good oven efficiency. 

(2) High consumption of fuel gas per hour per cubic metre 

of chamber volume with a definite wall temperature. 

(3) Very small temperature differences in the medium plane 

of the coke mass. 

That an official decision as to the form and extent of coke 
oven guarantees is required, cannot be doubted. Whether the 
proposals in the paper under discussion are the most suitable is 
a matter for discussion. 

In the same paper experimental determinations of the heat 
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stored up and released by coke oven walls during a coking 
period are described. This may reach the high figure of 17,500 
kilogramme calories per sq. metre per hour. It is therefore 
essential that the guarantee test should be run under such con- 
ditions of temperature control and for a sufficiently long period 
as to render this effect of little or no influence. 

N. F. Nissen, in ‘*‘ The Use of Gross and Net Calorific Values 
for the Purpose of Guarantee Tests,’’ gives figures which show 
that comparisons of efficiencies of boiler plant based on gross 
calorific values may be entirely different from those based on the 
net values. Since 1925 a two-year period was officially intro- 
duced in Germany where both terms would be used side by side. 
No official decision, has been reached; but in spite of the fact 
that the net calorific value is not capable of so precise a defini- 
tion as the gross calorific value, there is an increasing tendency 
towards the adoption of the net value for calculating boiler 
efficiencies. 

Coke Preparation.—In the technique of coke production great 
interest is being taken in the preparation of the coke after it is 
removed from the carbonization chamber ; and in the papers on 
‘* Coke Quenching and Cooling ’’ and ‘‘ Coke Screening,’ ac- 
counts are given of the progress which has been attained in 
these two branches respectively. 

It. would appear-from W. Colquhoun’s paper that, of the 
methods in which water is the cooling medium, the method of 
‘* remote ’’ quenching used at most American plants and now 
coming into vogue in Great Britain and the Continent is most 
suitable for modern high-speed coking plants. It can produce 
a quenched coke with a constant amount of water of about 
2 p.ct. 

Blast furnace operators, while not minimizing the desirability 
of a dry, coke, are demanding that whatever its moisture con- 
tent is, it should be constant. It would seem that, providing 
this requirement is maintained, the practice of water quenching 
may not be entirely superseded. Nevertheless, there is a de- 
cided interest in schemes of dry cooling by which a perfectly 
dry coke can be obtained. The necessary plant is high in first 
cost, and a satisfactory credit for the steam raised is essential 
for the installation to be an economic proposition. W. 
Colquhoun gives typical conditions under which the credit for 
steam far outweighs the increased capital charges of the dry 
cooling plant. An additional advantage claimed for dry cooling 
is that there is a greater proportion of saleable coke. 

W. S. Edwards points out that it is only recently that the 
special nature of coke has been taken into account in designing 
screening plant. As an example of the present unsatisfactory 
state, it is stated the type of screen probably most widely used 
for coke screening depends on the same principle used in knock- 
ing out sand from castings, in the tube mill for grinding, and in 
the ‘‘ Bradford ’’ coal breaker. Special attention is called to 
the importance of careful consideration being given to the 
method of handling the coke after leaving the screens. Em- 
phasis is laid on the disadvantages of over-rating screens, and 
it is stated that ‘‘ when installing new plant for preparing coke 
for the modern market, it pays to be liberal in design. The 
demand for a properly sized coke is growing more exacting 
every day, and higher prices are paid without demur for a first- 
class product.’ 

ECONOMIC CONSIDERATIONS. 


Four of the five papers grouped under this heading deal with 
the coking industry and the gas industry of Great Britain. M. 
Mackenzie, considering ‘‘ The Economics of Coke Manufac- 
ture in the Coking Industry,” indicates that the present econo- 
mic stress in Great Britain is leading to a radical rehabilitation 
of the iron and steel industry, on which the prosperity of the 
coking industry so largely depends. While the modern coke 
oven has a high first cost, the conversion costs are approxi- 
mately the same as with waste-heat ovens in 1913, and are 
some three shillings cheaper than with waste-heat ovens to-day. 
In labour cost alone the cost per ton of coke is reduced on 
modern regenerative plants from 3s. 9d. to 1s. g3d. A plea is 
entered for a more extensive and uniform method of arriving at 
the costs of operation. 

Unification.—Reviewing the situation, attention is drawn to 
the advantages of unification and the bulk supply of surplus 
coke oven gas. M. Mackenzie is of the opinion that widespread 
‘** concentration of coking units which does not form part of a 
larger scheme of unification and rationalization of our principal 
iron and steel producing plants may defeat its own object.’’ 
This, however, will require a large capital expenditure, as the 
present building costs for steel works are at least double those 
of pre-war days. It may be pointed out that this would, as in 
Germany, give a certain outlet for the surplus gas to the steel 
works; and the question may be permitted whether, in view of 
the present economic stress, such concentration cannot be 
afforded. 

Unification of coking units on the grand scale is considered 
by M. Mackenzie to be feasible only when a user can be found 
for the surplus gas. The supply in bulk to the gas industry, 
provided adequate safeguards are given, is a question between 
the interested parties. 

Bulk Supply of Coke Oven Gas.—In natural sequence is a 
consideration of T. P. Ridley’s paper on ‘‘ The Utilization of 
Coke Oven Gas by the Gas Industry.”” The progress both in 


actual sales and in the technique of gas production of the gas 





industry may be observed in that during the last twelve years 
the sales of gas have increased by 32 p.ct. and the make per ton 


Naturally the gas undertakings ar 
concerned to maintain this progress, and take the standpoint 
that ‘‘ if coke oven gas can be supplied on terms and con. 
ditions which will enable gas to be sold to the public at lowe; 
prices than would otherwise be the case, there is no reason 
why the utilization of such gas by the gas industry should not 
extend ; on the contrary, it should be welcomed.’ 

References are made both by M. Mackenzie and T. P. Ridley 
to the German scheme for bulk distribution of surplus cok; 
oven gas; and it may be of interest to draw from them : m- 
parison of conditions as between Germany and Great Britain, 
Jn the first place, the gas industry in Great Britain is greater 
than that in Germany, while as regards the coking industry, 
precisely the opposite is the case. Moreover, the steel works 
in Germ. ny absorb a large proportion of coke oven gas; and it 
is only that amount surplus to the coke ovens at German col- 
lieries which is available for use in the German gas industry. 
In Great Britain, only a comparatively small amount is ab- 
sorbed by the steel industry. In Germany it is proposed to us: 
the gas for the synthetic production of sulphate of ammonia, 
oils, and methanol, and for hydrogenation of coal. The possi- 
bility of similar applications in Great Britain depends mainly 
on the cost of production as compared with the existing market 
prices. The German scheme of long-distance gas supply has 
in view the object of cutting out the import of foreign coal, 
This latter factor tends to make the cost of production of gas 
higher on the average than in Great Britain, and renders mor 
feasible the supply of gas over long distances. Such a politico- 
economic factor as imported coal has no place in Great Britain. 

Reverting to T. P. Ridley’s paper, a detailed statement of the 
statutory obligations of the British gas industry is given, and it 
is stated that in Germany there are no special Acts of Legis- 
lature regulating the supply of gas. It would seem that the 
liability to these legislative penalties undoubtedly impels the 
requirement of adequate and stringent safeguards before the 
British gas industry would undertake commitment to depend- 
ence on coke oven gas. 

In spite of this it is interesting to note that, with the new 
contracts in 1929, the British gas industry will be absorbing 
approximately the same amount of coke oven gas as is at pre- 
sent being supplied to the German gas undertakings by coke 
ovens in the Ruhr. 

From an examination of the possible amount of coke oven 
gas available in England, T. P. Ridley concludes that “ if all 
the coal at present carbonized in waste-heat and regenerativ: 
coke ovens were carbonized in compound ovens, there would 
not be nearly sufficient surplus gas produced to meet the total 
town gas sales of Great Britain. 

In determining the price which the gas industry can afford to 
pay for a coke oven gas, a list of the charges still to be borne 
by the gas undertaking is given by T. P. Ridley, and considera- 
tion is given to the two. schemes—whether the coke ovens sup- 
ply a constant load, the gas-works meeting the peak demands; 
or vice versa. The economic price permissible will vary with 
such conditions. 

Carbonization as a Source of Domestic and Industrial 
Energy.—The contribution of the carbonization industries as 
sources of domestic and industrial energy is dealt with by 
C. P. Finn and R. Ray for the coking industry, and by F. W. 
Goodenough for the gas industry. The latter shows that i 
raw coal be carbonized, and the coke be converted into elet- 
tricity, then as gas and electricity there would be available about 
115 therms per ton, whereas if the raw coal had been burnt 
directly for electrical generation, only half that amount, at th 
most, would have been available. It is further estimated that 
if the 1125 million therms of gas used in 1927 for domestic and 
general fuel purposes had been replaced by burning raw coal, 
an extra 11 million tons of coal would have been consumed. 
The contribution of the gas industry to smoke abatement need 
not be stressed. The gas industry is looking for freedom from 
the existing, and in many respects antiquated, legislative re- 
strictions, thereby hoping to make the use of gas still more 
attractive to domestic and industrial users. 

Carbonization as National Economy.—According to S. 
Okamoto, in his paper ‘t A Brief History of the Gas Indus try 
in Japan,”’ after considerable fluctuations in prosperity, the 
Japanese gas industry is progressing, in spite of the expans sion 
of the electrical industry. This is put down to the loosening of 
restrictions as to increases in the price of gas, more si ientific 
management, and—probably not the least important—the ad- 
vance in the standard of living and the increasing cost of com- 
peting fuels. 

Canadian Problems.—Canada, though possessing 
almost all kinds within her confines, stands in the position o! 
importing a very large proportion of her’ fuel requirements. 
7 F. Haanel, in “‘ The Bearing of High and Low Temperature 

Carbonization and Synthetic Fuel Processes on Canada’s Fuel 
Problems,’’ states Canada’s fuel problem as the provision of 4 
solid fuel for domestic heating and liquid fuels from home 
sources to render herself free from dependence on foreign sup- 
plies. This demand may be met by high-temperature carbaniza- 
tion, low-temperature carbonization, and synthetic fuel pro- 
cesses. High-temperature coke is acceptable in every way 4s 
a solid fuel for Canadian conditions, and the gas produced is 


of coal by about 2g p.ct. 
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readily disposed of to communities. This method of carboniza- 
tion leaves almost untouched the problem of a supply of oil, and 
does not avoid the importation of foreign coal. 

The increased yield of oil in low-temperature processes would 
permit of only a small proportion of the oil requirements being 
met within a large over-production of coke. It is the Opinion 
of B. F. Haanel that the present prices of high-temperature 
coke and crude petroleum oil, which would govern the values of 
the two chief low-temperature products, are so low that low- 
temperature processes in Canada are uneconomic unless the 
plants are extremely cheap both in first cost and in operation 
charges. . i 

There remains the possibility of utilizing synthetic fuel pro- 
cesses. While such processes may have reached some consider- 
able degree of technical development, the cost of the resulting 
liquid fuel is too high in comparison with the price of crude 
petroleum oil. The recent improvements in cracking processes, 
however, have made it possible to contemplate the commercial 
recovery of oil from the large reserves of oil shales. 


FLAME AND COMBUSTION. 


In their paper on ‘‘ The Fundamental Aspects of Com- 
bustion,’”? Profs. Bone and Finch and Dr. Townend indicate 
the present state of knowledge and the directions in which 
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research is leading. From the point of view of the Conference, 
the section dealing with the problem of ‘‘ knock ”’ in petrol-air 
engines is probably of most immediate interest. It is indicated 
that if the compression ratio could be increased from 5:1 to 
7:1, the efficiency of a petrol engine should be increased by 
about 14 p.ct. Petrol fuels unfortunately have a very marked 
tendency to ‘‘ knock ’’ under increased pressure ratio. Aro- 
matic hydrocarbons and alcohol are comparatively free from 
this defect; and indeed, by diluting petrol fuel with benzole, 
the tendency may be diminished. A range of substances which 
suppress in varying degrees the tendency to ‘* knock ’”’ are 
known, of which lead tetra-ethyl is the most potent. The cause 
of ‘‘ knocking ’”? and also the precise explanation of the be- 
haviour of ‘‘ anti-knocks ”’ are still undecided. 
AGENDA. 

From the papers which form the subject of this general re- 
port, thé following agenda appears to cover the outstanding 
features which may be worthy of discussion: The scope and 
determination of coke oven guarantees ; coke preparation, prac- 
tice and economics; unification of the coking industry, co- 
ordination with steel plants, feasibility and economic ad- 
vantages; bulk supply of coke oven gas, determination of 
economic price, safeguards for the gas industry, outlets other 
than the gas industry ; and carbonization as national economy. 
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Coke Quenching and Cooling. 


By W. COLQUHOUN. 


Authoritative Body: The Joint Fuel Committee of The Institution of Gas Engineers, the Society of Chemical Industry, the Coke Oven 
Managers’ Association, and the Institute of Fuel. 


[Extract.] 


The constitution of good blast-furnace coke is a subject of 
discussion as old as the iron industry itself. It is brought into “ 
new prominence in the coke oven industry as well as in the 
gas industry by the realization that coal of good quality is no 
longer cheap and abundant. Therefore a better knowledge and 
control of the production of the coke derived from it has be- 
come an economic necessity which has given birth to great 
activity in investigating all the means of the efficient and 
economic manufacture and use of coke. 

Among the subjects dealt with at this conference the present 
communication is concerned only with the subject of quenching 
and cooling coke. Let us consider first the method of quench- 
ing with water, in common use since earliest times. 

QUENCHING WITH WATER. 

Coke Wharf.—A flat wharf has been greatly used, and is still 
to be found in many of the early plants in use in England and 
on the Continent. When the coke is passing out of the oven 
the mass is pulled down right and left with hooks and quenched 
with the hose. Sufficient time is allowed for the coke to steam 
off and cool, before being loaded into wagons. 

Tests made at various installations show conclusively that 
dry-cooled coke is more resistant to shock and abrasion than 
water-quenched coke. The following comparison’ may be 
taken as typical. It relates to a Saxony coal coked at the Keile- 
haven Gas-Works, part of a batch being water-quenched, and 
the other part dry-cooled, and then tested for abrasion by a 
trommel method. 











Sizing. Water-Quenched Coke. Dry-Cooled Coke. 
O10 mm. 18°00 | 14‘Io 
10-25 ,, ° 15°60} 53°8 p.ct. | 12°64 | 37°14 p.ct. 
+ — 20°20) | 10°40! 
4 as ; 16°00 = 7°60)... 
60 and over . ; | vo 20} 46 20 55 | 55°26 | © o's 
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These figures show that dry-cooling yielded 36 p.ct. more 
saleable coke than wet-quenching, and that the coke breeze 
Was 31 p.ct. less in quantity. 

At another test at the Keilehaven Gas-Works, the coke was 








| larger and the amount of breeze reduced by dry-cooling : 
— Wet-Quenched. Dry-Cooled. 
ee . se Tce tas 
P.Ct. P.Ct. 

Ou 50 67 
Medium (13 to 2% in.) 21 17 

5 Small : 17 9 

B Breeze’ , 12 7 








This uperiority in coke quality may be attributed to gradual 


os as opposed to the sudden shock of contact with water ; 
= coke is shattered by the resulting miniature explosions of 
seam in the pores and fissures. Over a long period the breeze 
einai eevee nasiaheliclian adie dint itaebiesingell 
Carried out by the Erzgebirgische Steinkohlen-Aktienverein, 


and re- 
ported in the Monthly Bulletin of the Swiss Gas and Water Engi- 
1cers’ Association, Vol. IV., No. to. 


was reduced’ by nearly one-half—i.e., from 14 p.ct. to 8 p.ct. of 
the total coke handled—as compared with the wet quenching 
previously practised. 


SULPHUR IN Dry-CooLeD COKE. 


It has been suggested that the action of steam on the sulphide 
in hot coke reduces the sulphur in water-quenched coke. Care- 
ful experiments were carried out at the Mathias Stinnes Col- 
lieries to determine the differences, including sulphur content, 
between water-quenched and dry-cooled coke. The report*® 
made by Dr. Miiller was limited to the physical properties of 
the coke (which are favourably commented upon), and excluded 
the question of the economical side of the process. Discussing 
the influence of the process on sulphur content, samples of 
water-quenched and dry-cooled cokes respectively were taken 
from the middle of a batch from the same oven. The total 
sulphur in the dry coal was 1°2 p.ct.; the dry-cooled coke con- 
tained o-g14 p.ct. of sulphur, and the water-quenched coke 
0°857 p.ct.—a difference of 0'057 p.ct. Considering how small 
a proportion of the sulphur in the coke comes down to the 
tuyeres in the blast furnace, and that the sulphur exists chiefly 
as alkaline earth sulphides that are absorbed in the slag, its 
influence upon the sulphur contents of the iron made is neg- 
ligible. Proof of this is obtained on an industrial scale at the 
blast-furnace plants that have been erected. For example, the 
furnaces at Homécourt are fed exclusively with dry-cooled coke, 
and the quality of the iron produced has been in no way 
affected, while, according to Dr. Miiller, the coke consumption 
has been reduced by 4°17 p.ct 


INCIDENTAL ADVANTAGES OF Dry-CooLinc. 


The dry-cooling method dispenses with the water troubles 
familiar to every coke maker who quenches with water. The 
water is then spoilt for any other purpose and, owing to the 
supply being usually limited, in nearly every case it has to pass 
through settling tanks, where the breeze is reclaimed by one 
means or another, and the water has then to be pumped into 
circulation or into high-service tanks. The deterioration of 
ironwork due to the clouds of acid vapours is avoided. In a 
coking plant there is somte escape by using remote quenching, 
but in a retort house the effects of quenching with water are 
highly destructive. 

Dry-cooled coke, as compared with water-quenched coke con- 
taining, say, 7 p.ct. of water, has a proportional advantage in 
cost of transport which, even for moderate distances, may 
amount to a considerable economy at the existing high rail- 
way rates. Thus the buyer has to pay carriage on 70 tons of 
water in every train-load of 1000 tons. 

Economy or Dry-Coo inc. 

The published cost of steam in eight Government factories 

has been assembled by Mr. Parrish;* and the item of fuel, 


taking boiler coal at £1 per ton, ranges in cost between 28d. 
and 43d. per ton of steam made. The average figure is 355d. 





2 Sissingh. ‘ Gas- und Wasserfach,”’ 1923, pp. 735 et seq. ; ‘‘ Gas World,” 
Coking Section, July 5, 1924, p. 17. 

8 Dr. F. Miller, ‘‘ Gliickauf,’’ Aug. 28, 1928, pp. 1128-1132. 

4 “The Design and Working of Ammonia Stills.’’. P. Parrish, London, 
1924, P. 44. 
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Now, in raising steam with the heat of coke, the expenditure 
on fuel—namely, 35°5d. per ton of steam—is saved, as well as 
some of the labour, which last, for our present purpose, we 
may neglect. Dry cooling of coke raises, under average con- 
ditions, 880 lbs. of steam per ton of coke cooled, which, at the 
880 
2240 
stallation therefore obtains, in the form of steam, 14d. for every 
ton of coke cooled, and the steam from an installation cooling 
spo tons per day will therefore be worth 500 tons Xx 350 days 
x 14d. say, £,10,200 per annum. At this cost, the revenue 
from steam will easily provide for the redemption in seven or 
ten years of a capital expenditure far in excess of what would 
be required for a dry-cooling equipment. 
The site and local conditions, and the economies to be effected, 


same valuation, amounts to x 35°5d. = 14d. The in- 
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will vary with every problem ; and every factor which influxnces 
the question has to be examined. But to realize the figures on 
an assumed basis, let us suppose that we have to spend £°5',000 
on an installation to cool 1000 tons of coke per day, and that 
the initial cost is to be redeemed in seven years, by s iting 
aside annually £8000 for that purpose, 
£8000 
rooo tons Xx 350 days 
The installation at the gas-works of Utrecht, which was 
started at the end of 1926, cools 350 tons of coke per twenty. 
four hours. The plant supplied the gas-works with its re. 
quirements of saturated steam, and also with steam at 200 lbs. 
per sq. in. and 650° Fahr., to drive a 750 Kw. turbo-generator, 
When the plant is working at full capacity, this generator js 
capable of feeding over one million Kw. into the city mains. 


. 





say, 5°5d. per ton of coke. 
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Coke Screening. 


By W. S. EDWARDS. 


Authoritative Body: The Joint Fuel Committee of The Institution of Gas Engineers, the Society of Chemical Industry, the Coke Oven 
Managers’ Association, and the Institute of Fuel. 


(Extract.] 


It is unfortunate that coke has to be handled, screened, and 
stored, for the reason that its physical ¢haracter resembles 
that of an imaginary material having some of the leading 
characteristics of an egg, an emery wheel, and a sponge: 
The greatest care therefore is required to reduce breakage to a 
minimum, and the design of all machinery for coke handling 
must have special regard to the rapid wear which will take 
place in the parts with which the coke comes into contact. 

The properties of coke are generally understood but not 
always appreciated, resulting in too niggardly a policy in re- 
gard to the extent and type of apparatus to be employed and 
the continued use of crude methods possessing fundamental 
faults which render anything like a high-class product im- 
possible of attainment. Again, coke, owing to its structure 
beine full of pores and cavities, allows of large pieces becom- 
ing filled with smalls and fines which do not separate out until 
after the large coke has found its way to the storage heap or 
truck, as the case may be, unless this fact is fully recognized in 
the choice of apparatus used. 





SpeciaL Points IN Lay-ourT. 


The first thing of importance in considering the design and 
lay-out of a coke screening plant is to realize fully the be- 
haviour of the coke itself throughout its passage through the 
plant. From the time the coke is formed in the ovens or re- 
torts to the time it is ultimately put to use, some breakage 
takes place, and consequently breeze is produced every time it 
is moved. When the coke leaves the oven or retort, breakage 
occurs (this is the worst with horizontal ovens or retorts), and 
further breakage takes place when the coke is fed on to the 
system of conveyors which carry it to the screening plant. 
‘When planning the most suitable arrangement of plant, it is 
essential to have a clear definition of the quality and character 
of the coke to be treated—namely, whether hard, fingery, soft, 
dry, or moist. A hard coke is very lively, and bounces at 
points of delivery into chutes and screens, and is very destruc- 
tive of all parts with which it comes into contact. A fingery 
coke is troublesome in plugging up the larger screens and 
causing fouls in bucket elevators should a restricted lay-out 
render the introduction of elevators unavoidable. A soft dry 
coke is easier to screen but tends to make much breeze and 
needs the greatest care to minimize breakage. A moist coke is 
more difficult to separate, and tends to plug the fine screens. 

The number and size of the different grades required will 
have to be determined. A careful analysis should be made by 
hand-screening to ascertain the proportion of the various sizes 
which may be anticipated. 

Types OF SCREEN. 

The cylindrical revolving screen retains favour and is prob- 
ably used more than any other, in spite of many faults and 
disadvantages from the standpoint of screening. It is a con- 
venient machine from a mechanical point of view. The speed 
is slow, there is vibration, and the screen lends 
itself well to a compact arrangement of storage bins. 

The rotary screen will give an evenly-sized product, but it 
must be remembered that only a proportion of the ultimate 
and breeze were present when the coke entered the 
screen ; a large amount having been produced by the tumbling 
and grinding action of the screen itself. Furthermore, the 
rotary action of the sereen throws the larger pieces to the 
bottom of the charge, thereby interfering with the passage of 
fine particles through their respective openings. When in 
operation, only about 20 p.ct. of the total area of this type of 
screen is active. It is not a successful screen when handling 
wet coke, and the maintenance and renewals of the screening 
medium are usually heavy. 


absence of 


smalls 





One of the most efficient, and withal the gentlest, types of 
screen for coke is: that known as the cataract grizzly, which 
consists of a nest of revolving serrated discs mounted on 
parallel shafts carried between fixed side frames; the discs 
being so interspaced with one another and so ordered in the 
succession of their speed as to give almost perfect screening 
with the absolute minimum of breakage. This machine is 
rapidly gaining favour as a primary screen for removing the 
large coke. 

The jigging shaking screen is a development of the well- 
known colliery screen, and, while possessing the advantages 
of cheapness and compactness, is easily plugged up and 
roughly handles the coke, causing a lot of breakage and con- 
sequently smalls and breeze. The power cost is high and the 
maintenance comparatively heavy. 

The balanced high-speed vibrating screen, of which there 
are a good many varieties on the market, can be designed so 
as to be practically free from external vibration. It has a 
large capacity with small power consumption, and good and 
effective screening in every square inch of surface, and also 
possesses the ‘“‘ kick ’’ so mecessary to work-off damp breeze 
from moist coke and prevent clogging and plugging of the 
screening medium. 

COMBINATIONS OF DIFFERENT TYPES OF SCREEN. 

The various types of screens mentioned are applicable where 
the quantity to be handled will justify a carefully planned lay- 
out involving considerable capital outlay. In most modern 
coke plants the whole of the screening is effected by a com- 
bination of a rotary grizzly screen working in conjunction with 
one or more single or double deck vibratory screens. In th 
case of small works, where the total coke produced is in the 
neighbourhood of only 6 or 8 tons per hour, it is necessary to 
fall back on plant of cheaper and less ambitious character, and 
at the same time to be content with results which are a good 
deal inferior. For this reason, where the carbonizing plant 
consists of a number of small units, it is well to consider the 
centralization of the whole of the coke screening, cutting, and 
grading in one conveniently suitable central plant, which will 
enable advantage to be taken of the more highly developed and 
efficient machines which are now available, but which for. the 
most part range in capacity from 20 to 50 tons per hour. 
For quite small plants a fixed-bar grizzly, preferably of the 
cascade ’’ type with taper section bars, may be ‘used to take 
out the ‘ oversize ;’’ the remainder being passed ‘on to a two 
or three stage revolving screen. By taking out the large lumps 
first, the production of breeze in the revolving screen is mini- 
mized to a considerable extent. 

If the coke is of a moist nature, it will probably pay to instal 
a double-deck vibrating screen for the smalls and fines. 


sé 


HANDLING COKE AFTER SCREENING. 


After the coke leaves the screen, the problem of discharging 
to bins, railway wagons, lorries, or stock pile needs careful 
study. If the coke is dropped into deep bins, an enormous 
amount of breakage takes place when the bins are low or empty. 
Furthermore, the coke tends to segregate; the larger lumps 
rolling down the side of the heap, and the fines and dust 
forming a pocket in the middle. Spiral anti-breakage chutes 


ares sometimes adopted, but the wear and tear on them is eX 
cessive. Inclined bins make an excellent arrangemeni; tht 
coke having little or no drop, but merely sliding down the - 

of the 


of the bin and afterwards quietly rolling down the sid 
pile. « 

In spite of all precautions, a certain amount of breeze wil! 
accumulate in large storage bins, so that some arrangement ol 
bar grizzly in the delivery chutes is usual. To secure the 
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best results, a vibrating screen mounted on travelling wheels, 
so-that it can be moved from outlet to outlet, can be installed 
on either side of the bin. 


DISADVANTAGES OF OVER-RATING SCREEN CAPACITY. 


A word should be said about over-rating. When selecting 
screens or a system of screens for the preparation of coke, it 
is common only to specify to the manufacturer the tonnage 
per hour to be dealt with, and the maximum size of the 
throughs, with the result that a selection is made from a number 
of different manufacturers, all of whom offer a machine to 
deal with the specified tonnage and pass smalls under a certain 


mesh. In a good many cases, in order to meet competition, 


a screen is put forward which, to handle the tonnage, is loaded 
far too heavily to give efficient screening. 

For practical purposes, the ‘‘ oversize ’’ leaving a screen 
should not be found to contain more than 5 p.ct. of ‘* under- 
size ’’ when taken straight off the screen, and not after the 
coke has passed through the coke bin. To secure freedom from 
anxiety on this score, and to obtain smoother working, it is 
well to allow some margin over manufacturers’ figures, which 
naturally do not.err on the side of modesty. When installing 
new plant for preparing coke for the modern market, it pays 
to be liberal in design. The demand for properly-sized coke is 
growing more exacting every day, and higher prices are paid 
without demur for a first-class product. 
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The Utilization of Coke Oven Gas by the Gas Industry. 
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[Extract.] 


The gas industry, which in magnitude is second only to the 
railways among public utility undertakings, has a most envi- 
able record for trustworthiness as a public servant over a period 
of nearly 120 years, and to-day is more vigorous, successful, 
and better managed than at any other period of its long his- 
tory. As evidence of successful growth and management, it 
may be stated that, notwithstanding all the governmental re- 
trictions to which it is subject, and the difficulties experienced 
as a result of labour troubles in other industries, it has grown 
since pre-war days to the extent shown by the following figures, 
which only represent the statutory undertakings : 





1925. 


— | 1913. 
Ee LS oe 
201,595 million c.ft. 


Quantity of gas sold 265,757 million c.ft. 


Increase . ee 31°8 p.ct. 
6,917,747 8,200,455 
Increase . a 18°5 p.ct. 


Number of consumers. . | 


Each year shows a further expansion of these figures. 

Progress has also been made in manufacturing results. 
“ Field’s Analysis ’’ for 1913 shows for 33 undertakings an aver- 
age make of gas per ton of coal carbonized of 11,799 c.ft.; in 
1927 the average was 14,108, an increase of 2309 c.ft. per ton— 
and this with an increase in saleable coke of 0°4 cwt. and 04 
gallons of tar per ton of coal carbonized. These figures show 
solid and substantial progress. 

On the other hand, it is admitted that, with a few admirable 
exceptions, the bye-product coking industry has made very little 
progress since 1913. The number of modern ovens erected 
since the armistice is very small, whereas in Germany plants 
are being reconstructed with ovens of the latest and most econo- 
mical type at a remarkably rapid rate. The labour costs in 
this country per ton of coke produced are very high; the coke 
produced per man per day being considerably less than that of 
modern practice. Our plants in the majority of cases are so 
inefficient and expensive by comparison with those of other 
countries that they must eventually be rebuilt or abandoned, 
otherwise they will not be able to compete in the world’s mar- 
kets, and iron and steel makers in this country will not:-be able 
to pay the prices which uneconomic costs involve, with the re- 
sult that they may be compelled to import coke. The coke 
oven owners say they cannot undertake the cost of reconstruc- 
tion unless they can sell the greater quantity of surplus gas 
which will be available after reconstruction. 

The majority of coke ovens in Great Britain are associated 
with collieries, which in the past have found it more profitable 
to make and sell coke and other products than to sell certain 
classes of coal as coal, and coking plants have been erected 
generally in small units of 200 to 300 tons per day to deal with 
small coal or slack produced at a particular pit. In Germany, 
on the other hand, they are in most cases in close proximity 
to large steel works where large quantities of the coke oven 
gas can be, and are being, utilized. Like several other indus- 
tries, the coke oven industry has felt the depression in the iron 
and ste] trade, the bad effects of the mining dispute, the de- 
cline ity exports, and the fall in values of coke, tar, and sulphate 
ofammonia. Consequently they find it difficult to operate on a 
basis which provides sufficient, if any, profit. They are there- 
fore making—and quite rightly—strenuous efforts to improve 
the position of their industry. They consider that one way in 
Which this can be done is to sell to the very best advantage 
any surplus gas which they now have, or which by reconstruc- 
tion of plant they may have, available. At present there is 
Very little surplus gas that is not utilized in some way; but 
Probably it is not all utilized in the most profitable manner. 
If, however, the coke oven owners can—as it seems certain 


they must—reconstruct their present plants or put down new 
and additional plants, there will be considerably more surplus 
gas to be utilized than there is at present. Additional plants, 
however, will be limited by the amount of coke which can he 
sold. The coke oven owners have come to the conclusion that 
the gas industry can afford to pay the best price for their 
surplus gas and have therefore started a campaign for the ex- 
tension of the use of coke oven gas for town purposes. It is 
understood that they are not recommending the universal use 
of coke oven gas by gas undertakings throughout the country, 
but only where the circumstances of geographical position 
justify its serious consideration. They have, however, gone to 
the length of suggesting that in certain circumstances gas 
undertakings should be compelled to purchase any. available 
surplus coke oven gas at such prices as may be fixed by a 
third party, in default of agreement between the gas under- 
takings and themselves. 

In Great Britain the gas industry is considerably larger and 
the coke oven industry considerably smaller than in Germany, 
and the prices charged to the public for gas are lower generally 
in Great Britain than in Germany. The gas industry very 
naturally vehemently objects to any compulsion in the matter 
of taking outside supplies. 

In Germany the efforts of the coke oven industry are not 
confined to disposing of their surplus gas to gas undertakings 
near to, or far from, the ovens—such is only one of the items 
in large schemes for utilization of bye-products. The use of 
surplus gas is contemplated in the synthetic production of am- 
monia, nitric acid, oils, and methanol, and the hydrogenation 
of coal. The development of scientific and economical treat- 
ment of other bye-products is also to be taken in hand. Ger- 
many has also another object in view in its long distance gas 
scheme, and that is to cut out the import of British coal. 

It is the object, as it is the interest, of the gas industry to sell 
gas to the public at the lowest possible economic price. This 
is also in the national interest. Therefore, if coke oven gas 
can be supplied to the gas undertakings on terms and condi- 
tions which will enable gas to be sold to the public at lower 
prices than would otherwise be the case, there is no reason 
why the utilization of such gas by the gas industry should not 
extend; on the contrary, it should be welcomed. Prejudice 
cannot be allowed to stand in the way. On the other hand, 
it cannot be expected that the gas industry will purchase gas 
from outside itself unless the result is going to strengthen the 
gas industry still further in developing the sound position al- 
ready attained by foresight and enterprise. 

The rate of progress in the use of coke oven gas by gas under- 
takings has been retarded in Great Britain by reason of the 
fact that the coke oven owners have not sufficiently realized 
the difficulties of gas undertakings with regard -to the statutory 


obligations under which they work, and which they feel they 


must faithfully carry out at all costs. A further cause has been 
that the coke oven owners in many cases have asked prices 
for their gas which were economically impossible for gas 
undertakings to pay. 

CONDITIONS OF CONTRACT FOR A SUPPLY OF Coke Oven Gas. 

In giving consideration to the making of a contract for a 

supply of coke oven gas, the important general conditions may 
be summarized under three headings, as follows: 

1. The supply of gas must be reliable as to the constancy of 
an agreed calorific value, purity, and pressure. 

2. There must be freedom from failure of supply, and, if 
there be any doubt regarding this, means must be 
provided by the gas undertaking to make up any de- 
ficiency of supply from the coke ovens, in ofder at all 
costs to avoid failure in the gas undertakings’ statutory 
obligations to the public. 
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3. The price must be such as, with the addition of all direct 
and indirect costs involved as a consequence of purchas- 
ing supplies of coke oven gas, will be less than the esti- 
mated cost of making gas at the gas-works during the 
period of the contract, taking into consideration the 
gradually increasing efficiency of gas-works plant. 


In a contract for the supply of coke oven gas there must be 
not only a prescribed minimum number of 14.Th.U. per c-ft., 
but also a maximum, for the reason that if the declared calorific 
value of the undertaking be 500 B.Th.U. per c.ft. and the gas 
supplied be of 550 B.Th.U., the consumer will use less volume 
and the undertakers will only be paid at the rate of 500 
B.Th.U., or practically 10 p.ct. less than the value actually 
supplied. In addition, great variations cause inconvenience to 
consumers in the use of their appliances. 

Mr. W. J. A. Butterfield, in his inaugural address to the 
London Section of the Society of Chemical Industry on Oct. 3, 
1g27', shows how little variation in calorific value there is in 
actual practice in the gas supplied by gas undertakings. Gas 
undertakings, in purchasing coke oven gas, limit their freedom 
to the calorific value which they may declare, as there is greater 
flexibility in this respect when manufacture is carried on at 
the gas-works. It may be accepted, however, that gas of a 
composition satisfactory to gas undertakings can be sent out 
from coke ovens—such is being done at Middlesbrough, Shef- 
field, and other places at the present time. 

With regard to general condition No. 2, dealing with con- 
tinuity of supply, the statutory obligation is to give, and con- 
@inue to give, a supply of gas at every hour of the day and 
night to every owner or occupier of premises within 25 yards 
of a gas main who may require such a supply and to every 
public gas lamp within 50 yards of a main which may be re- 
quired by the local authority to be supplied. 

In the mining disputes of 1921 and 1926 the supplies of gas 
from coke ovens were either entirely discontinued or greatly 
reduced in practically all cases, as is shown by the figures in 
Appendix ‘* A.” 

The possibility of failure ot coke oven supplies undoubtedly 
does exist, and therefore it is imperative that gas undertakings 
should maintain stand-by plant of capacity at least sufficient 
to take over the whole coke oven supply, and this plant must 
be of such a character that it can be put into operation quickly. 
It may be considered to be a waste of capital, but the possi- 
bilities of labour troubles at the coke ovens, owing to their close 
proximity to the pits, cannot be overlooked. In some cases it 
is necessary to erect new plant and also to keep workmen un- 
economically employed, so that they may form a nucleus gang 
for starting-up gas making plant at the gas works in cases of 
emergency. It is also necessary to maintain stocks of coal at 
the coke ovens or the gas-works, or both. It would appear 
desirable to keep large stocks of coal at the gas-works rather 
than at the coke ovens, because it can be conceived that cir- 
cumstances connected with mines and railways may arise under 
which stocks of coal at the coke ovens could not be utilized. 
Where the coal stock is only at the gas-works, it is desirable 
to provide, in the contract, that the coke ovens will lay down 
stocks of coal if requested, so that in the event of labour troubles 
at mines or on the railways becoming imminent, stocks may 
be laid down at the ovens. This request will be made only if 
it is thought probable that the coke oven men will continue 
at work. The contract should also provide that the coke oven 
owners will, if required, purchase foreign coal in the event of 
being unable to obtain home supplies. 

In Germany the question of failure to maintain supplies of 
gas is not considered in so serious a light as in this country. 
No special Acts of the Legislature exist regulating the supply 
of gas. The gas undertakings can make themselves exempt 
from liability for non-delivery or limited delivery of gas. The 
terms of contract of one large city are: 


The supply can at times be discontinued if and as far as 
it is necessary owing to disturbances in the establishment, 
to strikes in the undertakings, or for other reasons. 


There has not been the number of failures of supply in Ger- 
raany as here (in Essen there has only been one failure in 18 
years), and there is less likelihood of failure, because the coke 
oven interests are associated and the various coking plants 
pump gas, purified at the ovens, into interconnected mains, 
and consequently gas undertakings are not dependent upon any 
one plant. So satisfied are they that in some cases they are 
content to discontinue entirely the gas-works and utilize the 
site for other purposes. 

If the coke oven owners of this country or of the respective 
coking coal fields associated their interests and supplied their 
gas into a system of grid mains so that gas undertakings were 
receiving from a group of plants instead of from one plant, 
the risk of failure would be reduced; but ti:is would not elimi- 
nate the labour risks to which coke ovens are subject, which 


risks are much greater than at gas-works, and greater also 
, 


than at German coke ovens. 
So long, therefore, as present legislative penalties with regard 
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to continuity of supply to the public continue, so long must 
gas undertakings who take coke oven supplies continue to 
maintain conditions which will enable them to avoid failing the 
public in the event of failure on the part of the coke ov: is to 
supply the gas undertakings. This fact, while not preventing 
an increased use of coke oven gas by gas undertakings, must 
prevent the fullest development of its utilization by reduciiig the 
economic price which gas undertakings can afford to pay for 
the gas, and must also create in the minds of some the though 
that it is a risk too great to be undertaken. 

Determination of Price.—With regard to the third condition, 
which is that of price, many factors must be taken into con. 
sideration; and in the past some of these have not been given 
the full attention they deserve. The price must be dependent 
upon the whole of the circumstances in each individual case, 

The first question to be settled is the relation which the quan. 
tity of gas to be purchased bears to the total quantity delivered 
by the gas undertaking—that is, is the contract to be for (a) 
the whole requirements ; (b) an equal daily quantity, or approxi. 
mately so, throughout the year, leaving the gas undertaking to 
manufacture the costly peak load demands; (c) the peak load 
demands, leaving the gas undertaking to manufacture the 
equal daily quantity. The economic price payable will, of 
course, differ considerably as between the three classes of con. 
tract. 

The load of a gas undertaking is very variable as between 
summer and winter. In an industrial area the total deliver 
for the year of one undertaking was 4900 million c.ft., or an 
average of 94 millions per week, but the demand varied from 
64 million to 137 million c.ft. per week. 

Not only are the weekly loads very variable, but the demands 
from day to day differ considerably. The lowest daily demand 
was 7°4 million c.ft. in summer, and the highest 20°8 in winter, 
The figures show variations of 4 million to 5 million c.ft. within 
a few days—and this is in a district where fogs are very in. 
frequent. 

Where coke ovens are supplying the total requirements of a 
gas undertaking, it is clear that in the summer they must 
utilize gas for other purposes, or waste it. In Germany the 
conversion of ovens to the compound type enables them to heat 
the ovens by producer gas made by low-grade coal or coke, 
by blast furnace gas, or by good coke oven gas, as circum. 
stances may dictate. These plants therefore provide greater 
flexibility with regard to sales of gas and coke. In this class of 
contract the gas undertaking can afford to pay a higher price 
than if it continues to provide peak loads. 

With regard to the case where the coke ovens supply a level 
load and the gas undertaking manufactures the peaks, the 
total quantity of gas which the gas undertaking can purchase 
is only about 50 p.ct. to 60 p.ct. of its total annual deliveries. 
It is obvious that the cost of making the balance must be very 
much higher than that of the level load or the average of the 
total deliveries. Consequently the gas undertaking cannot 
afford to pay for coke oven gas anything like its present average 
cost of making gas and delivering it into holders. Most of 
the coke oven gas sold in Great Britain is under this class of 
contract, whereas in Germany the total requirement contract 
is the greater sale. 

In the case of the gas-works manufacturing a level load, and 
the coke ovens supplying the peaks, the position is reversed, 
and the gas undertaking will, of course, be in a position to 
pay a higher price. This class of contract has been introduced 
in Germany, but I am not aware of any such contract existing 
or contemplated in Great Britain at present. 

Sliding-Scale.—All contracts should provide for increases and 
decreases in price in relation to general cost of manufacture; 
and for this purpose a sliding-scale based on the price of coal 
is probably the most satisfactory to both parties. For this pur- 
pose it is necessary to fix a standard price of coal. 

Charge to be Borne by Gas Undertaking.—A gas under- 
taking considering the question of a contract for a supply of 
coke oven gas, and having settled the type of contract and the 
quantity of gas to be purchased, will find it desirable to make 
up two statements of total money costs. The greater the detail 
in which these two statements are made up, the greater will be 
the accuracy attained in ascertaining the costs which continue, 
or partially continue, and those which entirely cease, if coke 
oven gas be purchased. : 

Statement ‘‘ A ” should show the cost of gas into holder if 
gas be continued to be manufactured at the gas-works with coal 
at the standard price and statement ‘‘B”’ should show the 
cost of gas still to be manufactured at the gas-works with coal 
at standard price and taking into account how each item of 
cost will be affected by the reduction in quantity manufactured, 
and with adiustments for the following items of such of them 
as may be involved : 


: Purification if gas not supplied purified. The gas-works hav 
ing nurifving plant, capital expenditure is saved if such plant 
is utilized. 

Alterations at works for sectionalizing plant necessitated by 
the purchase of outside gas. 


Repairs to existing plant put out of action, so that such maj 
be in a condition to be utilized as stand-by plant. 
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Maintaining stand-by plant in condition of readiness. 

Allowances to employees displaced, if such allowances are not 
to be paid out of existing pension scheme funds. 

Nucleus gang for starting up stand-by plant, if not economic- 
ally employed meantime. 

Extra stock of coal, coke, and oil for carburetted water gas 
plant, plus additional handling, if any. 

Standing charges, which are increased per ton of tar distilled, 
if the undertaking distils its tar. 

Carburetted water gas. It may be necessary to use a larger 
quantity of oil owing to the calorific value of the coke oven gas 
being lower than the coal gas displaced at the gas-works. 

New plant required to be provided as stand-by plant, or for 
any other reason due to the purchase of outside gas—i.e., in- 
creased gasholder capacity, measuring or purifying plant. 

Sinking Fund to provide at expiration of contract a sufficient 
sum to construct or reconstruct plant necessary to take up 
manufacture of gas represented by the contract quantity. 

Reconstruction of plant which may be saved if such is not 
wholly provided for in repairs and maintenance of works in 
Statement ‘* A.” 

State Insurance, Workmen’s Compensation, Profit Sharing, 
and Superannuation contributions which may be saved. 

Margin required by gas undertaking to cover improved future 
efficiency of gas-works manufacture, including the results of the 
possible introduction at gas-works of synthetic processes, and from 
which they will be debarred, also to cover loss of freedom with 
regard to the most economical declarations of calorific value of 
gas which they may supply, and for other risks. 

The balance between the statements ‘‘ A’ and “‘ B ”’ will be 
the sum which, divided into the quantity of gas to be taken, 
will be the price per 1000 c.ft., or per therm, which the gas 
undertaking can afford to pay for the gas proposed to be pur- 
chased. The price thus ascertained is on the assumption that 
the gas is delivered through mains laid and maintained (includ- 
ing way-leave rents) at the cost of the coke oven gas suppliers, 
and that the gas is paid for on measurement at the gas-works. 
Otherwise interest and redemption of the cost of the mains over 
the period of the contract, way-leaves, maintenance, and loss in 
transit of gas must be taken into account and consequently a 
reduced price be payable by the buyer. It appears desirable 
that the sellers should supply the commodity delivered at the 
gas-works, as there is a risk that the sellers may be unable to 
continue in business, in which case the gas undertaking would 
be saddled with a loss of capital. There is no risk of the gas 
undertaking being unable to continue in business. In the new 
long-distance scheme in Germany, the gas undertakings are 
not called upon to provide capital for mains. 

From the foregoing it is obvious that a flat economic price 
payable by all gas undertakings, even in the same neighbour- 
hood, is impossible; and therefore every sale must be decided 
on the circumstances of the individual case. The economic 
price in respect of a certain quantity of gas for an undertaking 
may differ from that for a further quantity for the same under- 
taking, inasmuch as the first quantity may displace gas manu- 
factured under expensive conditions, whereas the further sup- 
ply may displace gas manufactured much more cheaply. Each 
case presents different factors demanding careful commercial 
and technical judgment. 

Coke oven owners must, of course, take into account all 
costs, direct and indirect, which they will be called upon to 
incur, and weigh up whether it will pay them better to supply 
gas to the gas industry or utilize the gas in other ways. 

With regard to transmission costs, Mr. Stephen Lacey, in 
his paper before The Institution of Gas Engineers in June, 
1928, gave some interesting figures, as did also Dr. E. W. 
Smith, in his paper read before the Midland Section of the Coke 
Oven Managers’ Association in January, 1927. 


EXTENT TO WHICH COKE Oven GAS CAN BE ABSORBED BY 
THE Gas INDUSTRY. 


The numbers of gas undertakings in 1926 were 784 statutory 
and 597 non-statutory. As the latter represent a sale of only 
7500 million c.ft. out of a total of 284,000 millions, and are 
generally in isolated places, they may be ignored from the point 
of view of providing the possibility of any material extension 
of the utilization of coke oven gas. 

Here is a map showing the location of coke ovens in Great 
Britain and the area within 50 miles radius of any coke ovens. 
It shows that South Scotland, North and Middle England, and 
all Wales are covered, and that the Eastern Counties, London, 
and most of the Southern Counties are outside the radius. The 
Principal places of gas consumption uncovered have cheap water 
transport and markets for coke at good prices, whereas coke 
oven gas would be hampered by long transmission costs. 

Chere are not any published records of the quantities of coke 
oven gas available for purposes other than the heating of ovens. 
Ar attempt has been made to give an estimate (see Appendix 
3°”) of the quantity of gas available based on 1000 c.ft. from 
waste heat and 6000 c.ft. from regenerative ovens per ton of 
ci carbonized, and on the coal carbonized in bye-product ovens 
nN 1925 in the districts given in the annual report of the Secre- 
tary for Mines. This will provide an indication of the possible 
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quantities of coke oven gas which might be available in the 
various districts. Against these figures is shown a year’s sale 
of gas by gas undertakings, and the quantities of coke oven. gas 
purchased by gas undertakings in the various districts. Krom 
this an idea can be formed of whether the whole of the gas at 
present produced, and not used for oven heating, could be 
utilized by the gas industry within the 50 miles radius; but 
it must not be forgotten that the figures of available coke oven 
gas shown in Appendix ‘t B”’ are on the assumption that sur- 
plus gas is not utilized for any other purpose than the supply to 
gas undertakings. This, of course, is not the case in practice. 
As stated previously, there is very little gas wasted, but that 
which is now used may not all be utilized as profitably as if 
it were sold to a gas undertaking. An approximation can ‘also 
be arrived at of the quantity of surplus gas if the same quantity 
of coal be carbonized in the latest type of ovens. 

If all the coal at present carbonized in waste-heat and in re- 
generative coke ovens was carbonized in compound ovens, there 





Map of Great Britain, showing Bye-Product Coke Ovens, 


Black area shows 50 miles radius from coke ovens. 


would not be nearly sufficient surplus gas produced to meet the 
total town gas sales of Great Britain. To extend the carboni- 
zation of coal at coke ovens to produce sufficient gas to meet 
such sales would produce more coke than is at present sold 
by coke ovens and gas-works combined—and there is already a 
world over-production of coke. 


Direct Supply OF COKE Oven Gas FOR INDUSTRIAL USE. 


With regard to the suggestion which has been made in some 
quarters that coke ovens should supply gas direct to large in- 
dustrial users, it must be remembered that for many years, and 
particularly in recent years, gas undertakings have been cultivat- 
ing the industrial use of gas, and special departments have been 
set up in the large undertakings to deal with such. In Bir- 
mingham the proportion of gas sold for industrial purposes has 
been increased from 5 p.ct. of the total sales in 1911 to 30 p.ct. 
in 1927. In Sheffield the sales of gas for industrial purposes 
represent 45 p.ct. of the total sales. The gas industry has 
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done a great deal of propaganda work, and accomplished much 
to improve gas apparatus for manufacturing purposes, in each 
district designing plant to suit the particular trades of the dis- 
trict. Much has been achieved notwithstanding the severe re- 
strictions under which the gas undertakings have worked with 
regard to prices and dividends. The industry has asked the 
Government to give it greater freedom with regard to charges ; 
and if this be obtained, the gas industry will be in a very much 
better position than hitherto to compete for industrial business 
having good loads and requiring large quantities. In Germany 
the coke oven owners are prepare «d to supply gas for industrial 
uses within gas undertakings’ areas through the gas under- 
takings themselves, and to sell such gas at lower prices if the 
gas undertakings pass on to the industrial consumer a large 
proportion of the price advantage. 

With regard to the sale of unpurified gas, after taking into 
account the low cost of purification and the cost of special 
mains and storage which would be necessary, it does not ap- 
pear to be worth while in this country to develop the sale o 
unpurified gas as against purified gas. Many town gas under- 
takings have had powers for years to supply crude gas, but in 
no case has it been found worth while to exercise the power. 

The solution of cheap gas for industrial purposes is not in 
the sale of unpurified gas, “but in the sale of purified gas, using 
the distributing systems with which the gas undertakings are 
already equipped, and by the gas undertakings obtaining the 
power they are seeking to sell gas for industrial and other 
purposes on terms which bear a more correct relationship to 
the cost of giving such supplies than at present operates, and 
under which the large consumer bears an undue proportion of 
fixed costs, 

SALE OF COKE. 

The question of supplies of coke oven gas to the gas indus- 
try is closely bound up with the question of the sale of coke. 
The primary object of the coke oven industry was originally 
the production at the lowest possible ‘cost of hard coke suitable 
for the iron and steel industries. The coke oven owners are 
however, now doing their utmost -to secure the markets long 
held by the gas-works for softer coke, because they are markets 
in which higher prices are generally obtained. If gas under- 
takings should find difficulty in disposing of their coke of 
present type, they will so adjust their methods of manufacture 
as will enable them to produce whatever coke meets the public 
demand, even to the extent of erecting modern coke ovens in 
the gas-works, which.can be worked to meet summer and winter 
demands in a much more flexible manner than the present 
regenerative ovens. If mecessary, more amalgamations and 
association of interests of gas undertakings will take place. In 
these ways the gas undertakings would widen their market for 
coke by being in the position to supply both soft and hard coke. 
Gas undertakings are in the advantageous position that they 
are usually surrounded by a domestic market, with consequent 
low transport costs on coke, whereas in most cases the coke 
ovens are not so well placed in this respect. Such a develop- 
ment might result in restricting the quantities of coke oven 
gas which the gas undertakings might purchase from outside. 


Future DEVELOPMENTS. 
The quantity of coke oven gas purchased by the gas indust;, 


from coke ovens has been gradually increasing during the |a- 
few years, as is shown by Appendix ‘“* A.” The year 192) 
will show a greater increase than in any previous year owing (5 
new contracts recently made coming into operation: ‘| 
quantity which coke ovens will then be supplying «willspracti - 
ally equal the quantity at present being sold to gas undertal:- 
ings by coke ovens in the Ruhr. A larger development is iy 
progress in Germany, but, as has already been indicated, th: 
are many differences in conditions between Germany and Gre 
Britain which make the development of the utilization of. c 
oven gas by the gas industry here more difficult. 

It is very desirable, however, that there should be und 
standing and co-operation between the coke oven and the ¢:\s 
industries and there is more of this to-day than at any period 
in the history of the two industries. They are working hand 
in hand in the disposal of sulphate of ammonia, benzole, pit 
creosote, and road tar; and there is no reason why there shou!d 
not be closer co-operation with regard to gas and coke. It is 
this greater understanding which has resulted in the recent 
large contracts for coke oven gas. With still greater mutual 
understanding, .there will be further progress. The recent sct- 
ting up by the two industries of a Joint Standing Committe: 
to consider the problems affecting the supplies of gas and col 
will greatly assist in this direction. Information is given in this 
paper which it is hoped may be of assistance to both industries. 
It should be understood clearly that the gas industry is not 
against the use of coke oven gas—what it is against is the 
utilization of it at uneconomic prices, and it is also against any 
question of compulsion. 

Coke oven gas cannot be sold to other industries on terms 
which are not economic to those industries. The gas, being a 
bye-product of coal production, can only be utilized on terms 
which are economic to the user, whoever he may be. 

It is in the national interest that every effort should be made 
to secure the most economic use of coke oven gas. This in 
some cases may be found to be in steel works—particularly if 
modernized ovens be erected adjacent to steel works, as 
been put forward frequently, and was particularly recommended 
at a recent meeting of the Institution of Civil Engineers by 
Prof. Bone, of London, and Prof. Louis, of Newcastle. In 
other cases it may be found in synthetic processes and in others 
in sales to public utility undertakings 

It is the author’s opinion that there will be a growth in the 
quantities of coke oven gas utilized by the’gas industry, par- 
ticularly in the coke oven districts, but it must not be over- 
looked that there are many gas-works equipped with modern 
plant specially designed for the production of gas at the lowest 
where the economic price which can be paid for an out- 
side supply, after adjustment for the items enumerated above, 
is such as may not be so attractive to coke oven owners as the 
utilization of their gas in other ways. 

It does not seem advisable in the national interest that there 
should be any sudden grandiose schemes for the general utiliza- 
tion of coke oven gas in any particular direction. It is better 
that it should be developed gradually on economic lines. 


has 


cost, 





Apprenpix A.—Amount of Coke Oven Gas Bought by Gas Undertakings. 


[Figures in Thousands of Cubic Feet. ] 























Purchasing Undertaking. 1920. 1921. 1923. 1924. | 1925. 1926. 1927 
Cc hes sterfield Corporation > i 17,632 9,345 35,790 50,025 134,609 133,049 101,794 | 121,7 
Dinnington and District Gas Co oa 2,491 32,452 35,834 40,510 42,545 29,170 52,121 
leedsCorporation . ....... . 104,022 - 97,869 243,192 227,872 318,057 401,668 | 118,587 298,765 
Little Hulton U.D.C. Tea wt ae 24,410 3,859 21,751 20,520 19,550 19,551 | 10,080 21,394 
Middlesbrough Corporation 656,803 392,830 686,389 853,554 892,848 916,640 380,866 1,046,81 
Ossett Corporation a : 29,716 151,112 164,203 164,724 158,853 82,376 147 
Port Talbot Corporation (Mz urgam Undertaking) 17,282 62,682 79,141 68,533 92,380 36,484 85,« 
Rhymney and Aber Valleys Gas and Water Co. os 242,421 289,249 268,331 278,637 293,061 274,564 283,720 
Rotherham Corporation ‘ 74,270 67,404 202,592 239,707 237,174 240,710 138,623 365 
Sheffield Gas Company 505,799 328,072 1,548,764 1,903,433 1,819,360 1,849,299 689,495 1,856,5 
Stockbridge Gas Company o 30,049 30,542 38,378 41,719 47,299 31,261 35,5 
Swinton and Mexborough Gas Bo: urd 64,414 $1,744 67,539 70,881 75,661 77,763 29,557 | 70,709 
Wath, Bolton, and Thurnscoe Gas Board 89,575 61,725 114,386 116,850 127,880 132,892 51,549 | 1of 
Eckington and Mosboro’ Gas Co 5 is | 643 16,948 38,000 38,000 26,204 | 37 
Kidsgrove Gas Light Co os oe | 15,758 45,543 51,076 54,308 22,424 | 19 
Pontypridd U.D.C. . 132,837 136,835 138,885 145,133 72,079 145 
Staveley Gas Light and Coke Co., Ltd 12,691 17,429 14,196 12 
Wombwell U.D.C. , 11,000 | 86,000 31,806 78 
Castleford and Whitwooad Gas Lig ht : und Coke Co | 22,000 62,230 145 
Houghton-le-Spring District Gas Co. . | 21,433 20,698 45 
Manchester Corporation 3 | 7,139 1,226 ° 
Glasgow Ta ee 96,671 210 
Rawmarsh U.D.C } 73 
Redcar Corporation | | 2 
Worsbrough Dale and Worsbrough | Gas Light | | 
and Coke Co. ... . . a os oe ee ee | oe 18 : 
Total 1,536,925 1,324,807 3,635,678 4,268,055 4,470,914 4,797,752 2,321,850 5,34 3 
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APPENDIX B.—Surplus Gas at Coke Ovens and Sales of Gas by Gas Undertakings. 


[Figures in Thousands of Cubic Feet. ] 





Group. 


North Western— 
Cumberland 3,977,982 
Westmorland . a 


North Eastern— 
Durham oe 
Northumberland . 
North Yorkshire . 


9,413,267 


6,226,341 





East Midland— 
South Yorkshire 
Lincolnshire 
Derbyshire 


14,032,959 
2,686,412 
1,753,502 


Notts 97,261 
Leicestershire sie 
Rutland. 
Northampton . 

Lancashire, &c.— 
Lancashire. 2,604,981 
Cheshire 42,147 
North Wales 


94,019 


West Midland— 


Staffordshire 3,024,825 
Shropshire 76,188 
Warwickshire . 641,922 
Worcestershire yh 
South Wales— 
Glamorgan 4,705,826 
Monmouth 3,446,291 
Cardigan i 


Hereford 
Radnor . 
Brecknock . 
Carmarthen 


Scotland— 
Lanark . 
Stirling . 
Midlothian 
Renfrew ; 
Other Counties 


1,077,978 
282,057 


Areas outside of 50 miles radius of present coke ovens. 
In England and Wales— 
(a) London and Suburbs . 
(6) Other places 
In Scotland 


Estimated Quantities of Coke Oven 
Gas Not Used for Heating of Ovens. 





Coke Oven Gas Purchased 


Sales of Gas by Gas 
by Gas Undertakings. 


Undertakings. 


1,029,972 

150,139 

3,977,982 1,186,111 
$351, 45,515 
5,234,165 
2,412,401 


327 


1,074,793 
15,639,608 12,027,593 
23,151,831 3,300, 162 
1,957,495 
3,541,105 
3,595,941 
3,719,519 

27,084 
2,129,746 


49,405 


19,170,194 
35,007,827 92,163 

5,651,198 

1,011,347 


2,741,147 ae 41,670,372 


10,086, 309 

: 604,635 
10,431,433 

2,141,567 

3,742,935 Se 


49,791 


29,264,247 

4,297,049 514,277 

934,413 

87,431 

247,344 

14,861 

82,700 

167,400 

8,152,117 TT 5,831,198 
10,612,159 
624,014 
2,815,849 
1,455,427 
2,175,374 


210,817 


1,360,035 


17,682,823 


54,784,018 145,780,025 5,340,22 





Grand total 


54,784,018 276,568,647 





The Gas Industry as a Source of Domestic and Industrial Energy. 
By F. W. GOODENOUGH, C.B.E. 


Authoritative Body: The Joint Fuel Committee of The Institution of Gas Engineers, the Society of Chemical Industry, the Coke 
Oven Managers’ Association, and the Institute of Fuel. 


The old truism, ‘‘ Money saved is money earned,’’ may well 
be adapted for the purpose of this Fuel Conference (and especi- 
ally for that of a paper on ‘*‘ Gas as a Source of Energy ’’) to 
read ** Energy saved is energy created.” 

Che particular and outstanding services which the gas: in- 
dustry renders to modern civilization are: (1) That of making 
available from every ton of coal treated a higher percentage 
ot its potential heat value than is secured by any other method 
of dealing with it which eliminates the smoke and dirt attend- 
ing its direct combustion; (2) that of reducing to a minimum 
the expenditure of human energy required for the conduct of 
operations necessitating the use of heat. 

Tue Gas INpustry 1s THERMALLY EFFICIENT. 

Vhen the potentia: heat of coal is converted into electrical 
energy through the medium of steam engine or turbine, its use 
in that way to produce heat or power requires the employment 
of a large amount of human energy on dirty and exhaustive 
Work. The proportion of the potential heat made available to 
the consumer only reaches 20 p.ct. (say, 58 therms per ton) in 
a very few cases; the average is substantially below that 
figure, 

_ When coal is carbonized at a modern gas-works, 25 p.ct. of 
its potential heat value—say, 72 to 73 therms out of a total of 
290 therms per ton of coal—is obtained in the form of gaseous 
fuel, while half the total heat value (say 145 therms) is returned 
to the fuel market in the shape of coke and breeze. If that 
coke be then used to raise steam in a moderr electric generat- 





ing station, energy representing 25 to 30 therms will be ren- 
dered available to the community. There is, further, to be 
taken into account the highly valuable chemical bye-products 
that are obtained from the carbonization of coal and the subse- 
quent distillation of the resultant tar and the treatment of the 
ammoniacal and cyanogen liquor residuals, which, measured in 
terms of calorific value, represent about 15 therms per ton of 
coal. (If measured in terms of value to industries of many 
and varied kinds* or of food productivity, in times of peace, or 
in terms of national defence in times of war, these chemical 
bye-products of the gas-works will be found to have an econo- 
mic value far in excess of their calorific value.) 

It is therefore seen that an undertaking which carbonized 
coal and then converted the residual coke into electrical energy 
could sell, as gas, as chemical bye-products, or as electricity, 
from 112 to 118 (say, 115) therms per ton of coal; whereas, if 
the same coal went to an electric generating station to be burned 


* The subject of ‘‘ The Use of Town Gas in Industry '’ was dealt with ex- 
haustively by Sir Arthur Duckham, K.C.B., in a paper presented to thé 
World Power Conference in 1924, and it is unnecessary to repeat here all the 
facts therein set out. It is sufficient to state that in the past four years the 
use of gas as a fuel in industrial processes has rapidly increased. In the 
district of the largest gas undertaking, that of the Gas Light and Coke Com- 
pany—a district mainly residential and commercial—the sale of gas for in- 
dustrial purposes already represents 11 p.ct. of the total, and is growing 
rapidly. In Sheffield it has reached 45 p.ct.; in Coventry 40 p.ét.; in 
Smethwick 39 p.ct.; in Redditch 35 p.ct.; and similarly in every industrial 
centre in the country it has reached substantial dimensions and is growing 
rapidly year by year. A smokeless Britain is to-day no idealist’s idle dream, 
but the practical man’s hope and expectation. 


’ 
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under the boilers, the best output of energy to be hoped for | roundings—from ‘‘ a.place in the sun 


would be one-half that figure. 
CoaL CONSERVATION. 

From the point of view of coal conservation (the conservation 
of our great national source of energy) the gas industry as a 
source of energy, therefore, stands easily first, and should 
receive every possible consideration and encouragement from 
those whose business it is to study the nation’s economic in- 
terests fom all standpoints—that is, from the Government of 
the day, whatever its political colour may be, and from the 
Government departments particularly and permanently con- 
cerned. 

The same conclusion will be reached from another line of 
consideration. In the year 1927 (the year ended March 31, 
1928, is taken where municipal undertakings are concerned) 
about 19 million tons of coal were, it is estimated, carbonized 
in the gas-works of the British Isles; and 1500 million therms 
of gas were supplied to some 9,250,000 consumers. Of this 
quantity, the writer estimates that 1000 million therms were 


used as domestic and general fuel and 125 million therms as 


industrial fuel.* 

At the time of fuel rationing during the war, it was found 
that from 50 to 75 therms of gas—say, about 60 therms on 
the average—would do the useful work for the domestic con- 
sumer previously done by a ton of coal; and that 50 therms 
was on the average sufficient to produce the same output for 
the manufacturer as a ton of coal used for industrial heating. 
(These figures were, and are, bound to be only approximate, 


as the actual equivalents necessarily varied and would vary with | 


the processes requiring the use of heat and with the plant | 


employed and the conditions of working.) 
Taking 7o therms per ton of coal as the average result ob- 
tained at the gas-works, it will be seen that, to do the equiva- 


lent work in domestic and industrial heating for which 1125 | 


million therms of gas were required in 1927, a consumption of 
raw coal of over 19 million tons would have been required, 


1000 125 
= 19,160,000 
60 + 50 . 


25 


: 11 ae ; 
as against —~ = 16 million tons carbonized; and whereas, 


on the one hand, from the 19 million tons so required to be 
burned raw no residuals, in the form either of solid fuel or of 
chemical products, would have been recovered; on the other 
hand, from the 16 million tons carbonized, 8 million tons of 
coke, as well as large quantities of chemical bye-products, were 
obtained for sale. The net conservation of coal resulting from 
carbonization in place of combustion was, therefore, 
11 million tons for the year. 


OTHER ADVANTAGES. 


There is yet a further conservation of energy resultant from 
carbonization in lieu of combustion to be taken into account; 
though here, as in the enormous conservation of human energy 
in home and factory, it is impossible to assess and state the 
conservation in pounds, shillings, and pence, or in horse-power- 
hours (or woman-power-hours). The further conservation re- 
ferred to is that of property; of time; of human life; of 
health; and of the energy derived, both physiologically and 
psychologically, fram cheerful as contrasted with gloomy sur- 


* Sir < Duckham, loc. cit. 


over | 


%” 


instead of a place in 
the gloom, made possible by the progressive diminution of t! 
smoke pall over our towns and cities, and the conseque: 
increase in the hours of light and sunshine. 

No statistics are available or evidence on record as to the 
saving of human energy effected by the substitution of gas f 
the use of nearly 17 million tons of coal in the homes of tlic 
people of this country, or of 2,500,000 tons in our workshops 
and factories; but it is probably a conservative estimate to sa\ 
that, on the average, one-third of the work of one domesi 
servant is saved per household in which gas is employed as fuvi 
—in many cases the number of servants has been reduced { 
one, in some by as many as two. On this basis, it may lx 
calculated that the work of 3 million domestic servants is regu- 
larly saved by the use of gas instead of raw coal. The write: 
regards this as an under-statement of the facts. For the savin; 
of stokers’ time in workshops and factories due to the use « 
gaseous fuels no basis of calculation is available; but the 
handling of 2,500,000 tons of coal per annum (say, 1000 
tons per working hour) and the resultant ash, and the tending 
of the fires in which that quantity would be burned if gas 
were not used, would obviously entail the employment of a 
large number of men, rendered unnecessary by the use of gas. 

Viewed from every standpoint, the gas industry, by its con- 
stant development of efficient appliances for providing fuel 
for every kind of domestic and industrial process requiring 
heat—including, at its latest development the use of heat to 
promote refrigeration—is both a great agent for the conserva- 
tion of energy and a highly efficient source of energy, Alike in 
the home and in the factory; and all the evidence proves that 
it is being recognized and utilized as such in growing measure 
every year. That evidence may be crystallized in the figures 
published by the Board of Trade for the make of gas by statu- 
tory undertakings in England, Wales, and Scotland, in the past 
quarter of a century: 


f 
4 
t 
i 


Year. Million C.Ft. 
1903 159,864 
1913 219,105 
1923 259,850 
1927 297,697 


FUTURE PROGRESS. 


The remarkable development which these figures indicat 
has taken place despite the antiquated legislation which governs 
the gas industry in Great Britain. Seeing that England was 
the birthplace of public gas supply, it is perhaps not surprising 
that much of the legislation controlling it dates back eighty 
years; but if the householder and industry generally are to 
secure in full measure the benefits resulting from the wide- 
spread use of gas, it is essential that the industry should be freed 
from the cumbersome and useless shackles which restrict its 
full development, and that the control of this great public service 
should be based on modern needs and modern conditions. For 
instance, gas undertakings should be enabled, as they are in 
other countries and as are other public utilities in England, 
to offer such scales of charge as wili enable both domestic and 
industrial users to avail themselves to the utmost of the ad- 
vantages which a gas supply provides. Furthermore, every 
facility should be given gas undertakings to co-operate one 
with another, and with allied and ancillary industries, for the 
more economic production and supply of gas. In the matter of 
gas legislation, England lags behind probably every other 
nation. 





The Bye-Product Coke Oven as a Source of Industrial 
and Domestic Energy. 


By C, P. FINN and R. RAY. 


Authoritative Body: The Joint Fuel Committee of The Institution of Gas Engineers, the Society of Chemical Industry, the Coke 
Oven Managers’ Association, and the Institute of Fuel. 


The exploitation of the various sources of energy available 
to man extends and progresses as his requirements—industrial 
and domestic—expand. That which sufficed for one generation 
is inadequate for the next, and the luxury of to-day becomes 
the necessity of ten years hence. The bye-product coking in- 
dustry owes its progress to some of these phases, arising pri- 
marily out of man’s need for increasing quantities of iron and 
steel for his peaceful needs, and, sad to say, was also stimu- 
lated largely by his requirements in instruments of offence and 
defence. 

Charcoal, the first reducing agent used in the production of 
iron, was superseded by the carbonaceous residue cbtained in 
a similar manner by the use of coal instead of wood. Ideas 
as to the better utilization of the energy made available by 
the carbonization of coal bore fruit, developments in heating 
systems, such as the introduction of the principle of regenera- 
tion, came about, and uses were found for bye-products in the 
expanding chemical industry, so that encouragement was given 





to the study of the bye-product coking process. In turn this 
led to the production of suitable constructional materials, in- 
crease in size of plant, and the introduction of labour-saving 
machinery. Associated also with this progress were the clean- 
ing of small coal and the utilization of what, in many instances, 
had been considered hitherto as waste, or as of too low a grade 
to be employed in the manufacture of coke. 

In more recent times, much study has been given to the 
question of heat economy with a view to increasing the amount 
of available gas. With this object in view, in addition to im- 
provements in design of flues, &c., ovens have been constructed 
so as to be heated by poorer gases, such as blast furnace or 
producer gas, thus liberating a greater part, or the whole, of the 
richer coal gas. 

The obtaining of a true heat balance of the process has been, 
up to now, a difficult task, and is regarded by some authorities 
as impracticable. Suffice it to say that, of the heat transmitted 
to the oven—using coal of 30 p.ct. volatile matter and contain- 
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ing 3 to 4 p.ct. of moisture—67 p.ct. is utilized in carbonization 
of the charge, being discharged in the hot coke, gases, and 
water, &c., vapours, radiation, or other losses ; while the last- 
mentioned item, together with chimney loss, makes up the 
remaining 33 p.ct.* Although, owing to the intermittent nature 
of the coking process, it is impossible to reduce completely to 
zero these losses, much attention has been, and is being, de- 
voted to the problem of heat conservation by the introduction 
of insulating materials and the speeding-up of charging and 
discharging operations. In view of the claims made by some 
constructors, it is very desirable that heat measurements be 
undertaken on modern plants by independent and competent 
investigators recording all the factors pertaining to the test; 
but we make the suggestion with diffidence, knowing full well 
the difficulty of inducing firms to agree to such a trial. 


ENERGY AVAILABLE FROM THE ByE-PRopUCT COKE OVEN. 


In considering this we have refrained from treating the 
matter from any but a very general point of view, as any statis- 
tical figures necessarily would apply only to the particular coal 
under discussion and would be comparable only when carboniz- 
ing and recovery conditions were identical. The industrial uses 
of the resultant products of coking—solid, gaseous, and liquid 

-are by far the most important, and will be dealt with in that 
order. 

Coke.—As a source of industrial energy, coke is one of the 
most important and valuable fuels. It is primarily manufac- 
tured in the coke oven for utilization as a reducing agent in 
the blast furnace, and, as such, plays a vital part in the 
economics of the heavy industries as the source of blast furnace 
gas. In ideal circumstances blast furnaces are to be found 
working alongside coke ovens on the one hand, and iron and 
steel works on the other. Such a self-contained works has 
everything in its favour from the point of view of the complete 
utilization of the energy lying latent both in the coal and in 
the coke; for, in the first instance, the coke oven gas produced 
during carbonization can be used in the steel works soaking 
pits, &c., while the blast furnace gas is absorbed in heating 
the coke oven flues or in the production of electrical power by 
the medium of gas engines or boilers and turbo-generators. 

The importance of heating coke ovens by blast furnace or 
other low calorific value gas has just begun to be realized in 
this country, though since the war a considerable number of 
installations designed for this purpose have been erected on 
the Continent. Several are, however, now under construction 
or projected in Great Britain, and if purchasers were satisfied 
regarding the cost and efficiency of dust-extraction plants, pro- 
gress, where conditions are favourable, would be rapid. 

The utilization of blast furnace gas for power production by 
means of gas engines is now common practice; the power, in 
its turn, being used in driving machinery in the adjacent engi- 
neering shops. The largest gas engines in the world (7000 H.P. 
each) are to be found at a well-known works in Derbyshire, 
while at many other centres gas engines are running regularly 
and satisfactorily on this gas as a fuel. 

In many other ways coke plays an important part in the pro- 
duction of energy in industry. Thus, much steam for general 
use, and also for the driving of turbo-generators for electrical 
power production, is generated from small coke breeze and 
dust, either charged alone or mixed with coal slurry to a 
specially constructed boiler furnace. This, in many cases, is 
the only way of disposing of such low-value products of the 
coke oven, and is a cheap method of steam and electricity pro- 
duction for consumption on or near the producing plant. 

The firing of specially designed boilers with pulverized coke 
breeze and dust of a suitable quality is a development of which 
more will be heard in the near future. 

The carbide, cyanamide, and carborundum industries—to 
mention only a few—depend upon the latent energy stored up 
in coke, while vast quantities are absorbed in the production 
of blue water gas. Producer gas, as a rule, is generated from 
coal, but within recent years the utilization of coke and coke 
dust in this connection has made rapid progress, until now 
producer gas is of special interest to the managers of modern 
coking plants, fortunately situated geographically for the dis- 
posal of their high-value calorific coke oven gas, in so far as 
they can, by the utilization of their small breeze and dust in 
this manner, generate producer gas for heating their ovens, 
and so liberate the whole of the coke oven gas for industrial 
or domestic purposes. In this connection it is quite possible 
that, in the near future, a large additional production of coke 
breeze and dust may result from the breaking of coke for 
domestic use, the only economic method of disposal of which 
is by means of some suggestion such as is offered above. 


Coke Oven Gas.—This is a source of energy in industry, 
the lue of which, in this country at any rate, has not yet 
been fully appreciated. In Great Britain it is the exception 


rather than the rule to find coke oven plants situated in close 
Proximity to the iron and steel works, which could, of course, 
absorb the whole of the gas produced. As this does not obtain, 
however, in the great majority of cases, the facts must be 
looked at in the face, and another outlet found for the valu- 
able gaseous products of the coke ovens. For years, even before 
the first rumours of the great Continental coke-oven gas dis- 








’ 


* Porter—‘‘ Coal Carbonization.’ 





tribution schemes reached us, a few small voices on both coke 
oven and gas-works platforms were endeavouring to preach the 
gospel of national thrift in gas. Their labours are only just 
beginning to bear fruit. The value of coke oven gas for 
domestic purposes via the gas-works has been recognized by 
a number of centres, and the leaven is spreading rapidly. It 
is in industry, however, that the producer of coke oven gas 
sees his market in the future, and it is towards that goal that 
he is working hand in hand, if possible, with his colleagues 
in the gas industry. Cheap, clean, and easily controlled gas is 
only on the threshold of its development as an industrial neces- 
sity. Town gas, at the moment, even at its cheapest, is too 
dear for many industries; but granted the relaxation of certain 
Home Office regulations, and whole-hearted co-operation be- 
tween the producers of town gas and coke oven gas, a vast 
supply of crude oven gas could be placed at the disposal of 
manufacturers at a figure which would be profitable to all 
concerned, while a great national asset would be brought into 
being. 

It is true that to-day there may not be a vast quantity of 
coke oven gas available, but many modern coking plants are 
either under construction or projected, so that the gas produced 
will be augmented in the near future. 

In the past coke oven gas has, in many instances, been blown 
away into the atmosphere or has been wastefully used under 
boilers. Certain firms have successfully transformed it into 
electrical power by means of gas engines or via boilers and 
turbo-generators. Astonishing figures, which can, however, be 
vouched for, have been produced in connection with the 
former operation, which finally disposes of the suggestion that 
good results are impossible in gas engines with such a high 
calorific gas. 

Two instances of the cost of production of electricity by means 
of gas-engine driven generators are given: 


Actual Working Costs of Production of Electricity from Surplus 
Coke Oven Gas. 


| 
Straight 6-Cyl. 


Type of gas engine. - | 4Cyl. Tandem 














(National). (National). 
AgOt « « « 10 Years. 2 Years. 
Horse-power- + + + + 450 600 
Total B.O.T. units generated 1,362,430 4,089,940 
Direct and maintenance wages . .. . 0°072 0°020 
Maintenance stores, including water, oil, 
waste, wipers, emery cloth, sundries, &c. oO’ O41 0°025 
Repairs (outside invoices) . . . . . . 0'O51 0'O015 
Depreciation of engine, 7} p.ct. . . . .| 0'051 | 0029 
Purifiers, 50 p.ct. wages and oxide of iron . 0° 005 0° OO15 
Cost of gas at 34d. per roooc.ft. . . . . | o*105 (a) | 0° 087 (d) 
Depreciation on gasholder. . . . . . | 0° 007 | 0° 002 
Total cost per B.O.T. unit. O* 332 0° 166 


(a) 30 c.ft. of gas per B.O.T. unit. (b) 25 c.ft. of gas per B.O.T. unit. 


So far, in this country, coke oven gas has not been utilized 
in connection with the various processes for synthetic ammonia 
production, &c.; but with the period of coke oven reconstruc- 
tion just commencing, it will be surprising if within the next 
few years some such developments do not occur. 

Tar.—Tar in Great Britain is considered too valuable a sub- 
stance to be used as a fuel in the raw state. As such it has 
been extensively applied, particularly in America. Its liquid dis- 
tillation products in the form of creosote and heavy oils were of 
welcome use as naval fuel oils during the war. Pitch, too, finds 
a useful, if an apparently diminishing, outlet in the manufacture 
of patent fuel and briquettes, and also in the electro-chemical 
industries. 

Benzole.—Benzole, in the rectified form, is probably the best 
motor fuel on the market for the existing types of motor car 
engine, and it is worthy of note that the first east to west 
Atlantic flight was accomplished on this fuel. 

Ammonia.—Ammonia as a fertilizer and source of plant 
nitrogen takes its place in the list of valuable sources of energy 
to be obtained from the bye-product coke oven. It played a 
noteworthy part, together with derivatives of benzene and 
toluene, in the supply of the high explosives necessary for the 
late war, and these compounds naturally have their many 
peace-time uses. The use of ammonia as a refrigerant is an- 
other application. The bye-product coking industry now feels 
the competition of synthetic ammonia, but, in that it renders 
possible the production of hydrogen either by the coke—water 
gas method, or from coke oven gas, the industry will perform 
a useful réle. Cheap hydrogen and carbon monoxide will, in 
years to come, become very important raw materials in the 
conversion of solid coal and coke into liquid fuels. 


ENERGY FOR Domestic PuRPOSES. 


As we have seen, the bye-product coking industry was de- 
veloped primarily in connection with the iron and steel industry, 
and the use of its products for domestic purposes is another 
evolutionary stage. The development of central heating, parti- 
cularly on the Continent of Europe and in the United States, 
drew attention to the possibilities of graded coke oven coke as 
suitable fuel for that purpose. In these islands evolution has 
been slower, yet there is an increasing demand for cut and 
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sized coke oven coke in the larger cities, influenced by- the uni- 
formity of quality as regards ash and moisture due. to the 
methods used in coal preparation and coke production. Aris- 
ing out of this it has been found practicable to burn certain 
types of coke oven coke in ordinary grates, and more success- 
fully so in specially designed grates. This has drawn the 
attention of the coking industry to the production of a specially 
suitable domestic fuel. Many competent students of the pro- 
blem believe that, in the carbonization of coal to produce suit- 
able domestic fuel, the high-temperature coke oven worked 
under suitable conditions, and supplied with a suitable coal or 
blend of coals, will yet play a very important, if not the most 
important, part in attaining the ideal of a smokeless land; 
for in addition to the solid product, the gaseous and liquid 
products are materials of known commercial value. 

That there is a trend in this direction is seen in the United 
States, where the modern bye-product oven is built with a view 
to the production of domestic solid and gaseous fuel, and on 
the Continent, where the distribution of coke oven gas for town 
purposes over long distances is an accomplished fact. 


TREND OF DEVELOPMENT. 


References have been made in preceding paragraphs to the 
many apparent signs in this country of the commencement of 
a period of reconstruction in the coking industry. This is not 
without significance, for it demonstrates the fact that the more 
progressive of our industrialists realize that the industry has 
not kept abreast of the times, but was in danger of falling into 
a state of decay which would inevitably affect adversely the 
whole industrial fabric of the country. 

With its rehabilitation, however, the whole picture of the 





future changes ;,and already developments which a few years 
ago dared not even be dreamt of are taking shape. Such de- 
velopments have unquestionably been influenced by the great 
Continental schemes in Germany, Belgium, and Holland, for 
the perfection of the distribution of coke oven gas for domestic 
and industrial purposes. The utilization of gas per person in 
these islands far exceeds that of the countries mentioned, }ut 
we would not say that it has reached the highest level. It 
may not be possible, nor indeed advisable, to carry out a gas 
grid scheme of the same nature as (say) the German one, but, 
undoubtedly, some modified or localized development of the 
same or a similar type will have to come about. Industry 
wants cheap energy in the form of gas; and when one considers 
how much could be saved nationally by eliminating the trans- 
port of raw coal, by wiping out the cost of disposal of ash 
and dirt, by doing away with uneconomical boiler and sas. 
producing plant, as well as the maintenance and labour costs 
involved in connection therewith, the case for cheap gas— 
which means crude coke oven gas—surely requires no advocate 
other than common sense. 

Again, one hears everywhere the demand for a satisfactory 
smokeless fuel. To-day gas-works, coke ovens, and low-tem- 
perature plants are striving after this ideal. It can hardly 
be said to have been achieved as yet in a form which appeals 
to the public. To be satisfactory it must be clean, dry, pihysi- 
cally strong, comparatively cheap, and finally, and probably 
most important of all, easily combustible. A great field here 
lies before the reconstructed coke oven industry ; and from what 
one hears, those responsible will not be slow to seize every 
opportunity for exploiting to the full the possibilities of a 
proved system of rational utilization of coal. 
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General Report on Section H: The Composition, Classification, 
Preparation, Storage, and Handling of Gaseous Fuels and of 
the Products of the Carbonization Industry. 


By T. CAMPBELL FINLAYSON. 


This general report covers the seventeen papers comprising 

Section H 

A Systematic Classification of Technical Gases (Austria), by 
the Gesellschaft fiir Warmewirtschaft. 

The Application of the Explosion Principle to the Evaluation 
of the Heating Value of Gases (Austria), by Dr. H. 
Loffler. 

The Testing of Gaseous Fuels (Austria), by Dr. 
Prof. Miiller. 

The Properties of Gases Defining their Combustion (Ger- 
many), by Drs. Bertelsmann and Schuster. 

The Production of Gas and the Recovery of other Products 
by Carbonization in the Vienna Municipal Gas-Works 
(Austria), by F. Menzel. 

Domestic Fuels other than Anthracite (U.S.A.), by the U.S. 
Bureau of Mines. 

The Fundamentals of Coal Blending and the Production of 
Solid Smokeless Domestic Fuel (Great Britain), by Dr. 
J. G. King. 


namely : 


Loéffler and 


Gas Manufacture (Great Britain), by Prof. J. W. Cobb, 
C.B.E. 

The Purification of Coal Gas (Great Britain), by Charles 
Cooper. 


Coke Oven Practice and Developments in Bulk Carbonization 
(U.S.A.), by W. H. Blauvelt. 

Coal Carbonization in Japan (Japan), by Yoshikiyo Oshina. 

The Manufacture of Gas from Oil (Great Britain), by J. 


Kewley. 
Some Technical and Economic Aspects of the Bye-Product 
Ammonia Recovery Problem (Great Britain), by P. 


Parrish. 
New Methods of Fuel Analysis (Germany), by Prof. Bunte. 
The Development of the Coking Industry (France), by E. 
Langrogne. 

The Gasification of Fuels by Liquid Slag Producers (France), 

by A. Dessemond. 

Modern Methods for the Production and Utilization of Coal 

and Lignite Briquettes (France), by C. Berthelot. 

The subjects covered by this group of papers are somewhat 
wide in their scope, but for the purposes of a general report 
may perhaps be grouped as follows : 

1. Classification and analysis of gaseous fuels. 

2. Gas manufacture— 

(a) Coal gas and water gas. 

(b) Gas from oil. 

(c) Gasification in liquid slag producers. 
. Gas purification. 
. Bye-product recovery. 
. The production of solid smokeless fuel. 
6. Development in bulk carbonization. 


ne &W 


CLASSIFICATION AND ANALYSIS OF GASEOUS FUELS. 


In a paper presented by the Gesellschaft fir Wiarmewirt- 
schaft, entitled ‘‘ A Systematic Classification of ‘Technical 
Gases,”’ a standard method of describing and grouping techni- 
cal gases is proposed. This plan, with minor alterations, has 
been adopted by the Austrian and German Standards Commit- 
tee. It is felt that standardization on similar lines would bi 
of international interest, and the authors suggest that a movi 
in this direction might be looked for at this conference. ‘The 
gases are grouped under gases from solid combustibles, from 
liquid. combustibles, natural gases, and from non-combustibl 
materials. These groups are further subdivided under process, 
general nature of gas, particular nature of gas, and finally 
calorific value. ‘‘ The Properties of Gases Defining Their 
Combustion ”’ are discussed by Dr. W. Bertelsmann and Dr. 
I. Schuster. They show that these properties are calorific 
value, air requirements, flame temperature, speed of ignition, 
ignition temperature, speed of combustion, explosive limits, 
and speed of explosion. Useful information is given for the 
determination of combustion calculations. 

The subject of gas and fuel analysis is dealt with by three 
authors. Dr. H. Loffler, in his paper on ‘* The Application of 
the Explosion Principle to Evaluation of the Heating Value of 
Gases,’’ gives details of the explosion calorimeter, which is 
claimed as a speedy method of determining the calorific value 
of gases to an accuracy of 0°3 p.ct. The method depends upon 
exploding. a measured volume of gas mixed with air in a 
spherical vacuum flask. Ignition is effected at the centre ol 
the sphere, and the rise of temperature measured by 4 
thermometer calibrated to read calorific value. The whole 
operation takes about three minutes. 

In a paper from the Austrian National Committee, an account 
is given of gas analysis apparatus based on the ideas and de- 
signs of the late Prof. Strache. These consist of a simple 
apparatus for the determination of carbon dioxide, an instru- 
ment for taking temperatures in inaccessible places, an in- 
strument for detecting gas leakages, and an apparatus tor 
determining calorific values by explosion. A microcalorimeter 
is also described, by which it is claimed that an accurate 
calorific value can be obtained from a few cubic centimetres 0! 
gas—thus making an assay test more valuable. 

Prof. Dr. Bunte contributes a valuable paper on ‘* New 
Methods of Fuel Analysis,’? which deals particularly with the 
properties of fuels as they affect the carbonization industries. 
The scheme of fuel analysis as developed by the Gas Institute 
includes the determination of the melting-point of ash, the 
coking power of the coal, the calorific multiple of the gas in the 
case of gas coals, and the reactivity of the coke. The author 
recommends that the moisture determination for high bitum!- 
our coals should be made by the xylene distillation method, \ 


avoid loss of bitumen or oxidation. He also urges the 1 
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portance of correct determination of reactivity of carbonized 
fuels, on which depends the behaviour of coke in gas producers, 
&c. Prof. Bunte, in concluding his paper, urges that the 
World Power Conference should discuss the proposed extension 
of methods of coal analysis. 

Coat Gas AND Water Gas MANUFACTURE. 

[he processes and plants for the production of coal gas and 
water gas do not receive detailed consideration in any of the 
papers presented at this conference. This omission is, how- 
ever, not a sign that there has been an absence of progress in 
methods of gas production, Prof. J, W..Cobb, in his general 
contribution on ‘‘ Gas Mamnufacture,’’ shows that the thermal 
efficiency of the carbonization .process, allowing for the heat 
used and lost in the manufacture, has increased from 7o p.ct. in 
1919 to 85 pct. at the present day, for a modern carbonizing 
plant with waste-heat boilers. A modern carburetted water 
gas plant works with an over-all efficiency of about 7o p.ct. 
Prof. Cobb puts forward the suggestion that with a steam- 
oxygen blast a simple continuous gas producer could be de- 
signed which would operate with an efficiency of go p.ct. He 
mentions that the price of oxygen has not yet been brought low 
enough, The efforts in many parts of the world to produce 
cheap oxygen would seem to show that realization of a supply 
at a sufficiently low price for employment in gas-making is 
a very long way off, if, indeed, it is possible to achieve. 

In a paper entitled ‘‘ The Production of Gas and the Re- 
covery of other Products by Carbonization in the Vienna Muni- 
cipal Gas-Works,’’ F. Menzel states that their gas is made 
either in inclined chambers or in coke ovens with outside 
producers. A complete gasification plant on the Strache prin- 
ciple has also recently been installed. Every effort is made to 
improve thermal efficiency. This is effected by the low fuel 
consumption of the coke ovens, the efficient utilization of coke 
in central producers, the manufacture of steam from coke 
dust, and the use of excess steam to operate the ammonia and 
benzole plants. 

Prof. Cobb, W. H. Blauvelt, and E. Langrogne, in_ their 
papers, refer to the developments in the use of surplus coke 
oven gas for town supply.. Some idea of the magnitude of 
the use of coke oven gas in America may be formed from the 
statement that during 1926, 90,000 million c.ft. of this gas was 
distributed through city mains. Gas produced from coke ovens 
is assuming more and more importance as a source of coal gas 
for city use in America; more coke oven gas being purchased 
than coal gas made. 

Gas MANUFACTURE FROM OIL, 

J. Kewley discusses the manufacture of gas from oil. 
Gaseous fuel undoubtedly offers the advantages of regularity 
of firing and ease of control. Considerable quantities of gas 
from oil ‘are now being made and distributed from central 
gas-works in localities where oil is cheaper than coal—such as 
in California. Oil gas plants are of three types : Those which 
produce enriching gases, those which make oil gas in place of 
coal gas in central works, and those which make the gas on 
the site where it is required. The oil gas may be produced 
either by direct cracking, or by burning a part of the gas to 
supply the heat necessary for crackings the rest, or finally by 
making gas from interaction between highly heated oil and 
superheated steam, The author states that on large plants 
the oil consumption is 5°65 imperial gallons per 1000 c.ft. of 
gas of 500 to 600 B.Th.U. per c.ft. In the direct cracking 
process, operation is intermittent, the chambers being heated 
by air blast containing a little oil. 

Continuous plants are built which work on the principle of 
eflecting cracking by the heat supplied by partial combustion 
of the oil. Reference is made to the Hakol Zwichy process, in 
which conditions are controlled so that no carbon is deposited. 
When the gas is used for direct firing, about 95 p.ct. of the 
heat value of the original oils is available in the form of hot 
gas; if cooled, about 80 p.ct. of the heat is available. The 
Dayton plant, which operates on the same principle, is very 
compact ; the output being 666 c.ft. per sq. ft. of ground space 
per day, with one man per shift to operate the plant. 

‘lention is also made of the Goldsborough processes for the 
production of high calorific value oil gas, which are at present 
in the development stage. 


GASIFICATION IN Liguip SLAG PRODUCERS. 


Vith the object of utilizing low-grade fuels such as coal and 


ci screenings, a slagging gas producer has been developed 
in trance. This is described by A. Dessemond. The slagging 


gas producer is fed with shale or screenings and coke breeze, 
» Iron, and limestone. The producer is 23} m. in diameter 
11} metres high, and handles 100 to 150 tons of material 
per 24 hours, producing about 200,000 cub.m. of gas of about 
9 calories per cub.m. The blast is preheated in metal re- 


cul rators heated by producer gas. The products available for 
Sa per 24 hours are about 60 tons of ingots and 4o tons of slag 
wh ch when mixed with lime is used for cement manufacture. 
ri producer gas after cleaning, cooling, and washing is used 
om eating purposes, either alone or enriched with coke oven 
Be. 


Gas. PurIFICATION. 
Charles Cooper, in his contribution on the “ Purification of 
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Coal Gas,” gives a comprehensive survey of the cooling and 
condensation of gas, tar extraction, ammonia washing, and gas 
drying. Dealing with cooling, the author compares water-tube 
condensers and washer-coolers. The latter consist of towers 
filled with suitable packing over which the cooled condensate 
is caused to circulate. He shows that, though the washer- 
cooler is cheap, it involves considerable pumping and increases 
the formation of toxic constituents which cause trouble in sul- 
phate plant effluent disposal. Discussing tar extraction, Cooper 
states that the Cottrell process of electrical precipitation gives 
good results, but the cost of an installation is about three times 
that of a “ P & A”’ apparatus. The author also gives con- 
sideration to the principles and methods of ammonia washing, 
and compares the theoretical and technical advantages of 
mechanical and tower washers. The process of drying coal 
gas prior to its distribution has been the subject of discussion 
in recent years, and the views expressed by the author will 
therefore be studied with interest. He compares the four main 
methods of dehydration, compression, refrigeration, chemical 
and physical absorption, and adsorption. In his view the most 
economical process is the drying of gas by means of a solution 
of calcium chloride, which is simple to operate and costs less 
than 3d. per 1000 c.ft. of gas treated. 

W. H. Blauvelt, writing on ‘‘ Coke Oven Practice and De- 
velopments in Bulk Carbonization,’”’ shows how the operation 
of a coke oven plant and the yield of bye-products have been 
improved by the spraying of the hot gas in the collecting main 
with hot liquor at about 80° C., which causes the tars to come 
down and eliminate pitch troubles and consequent pipe*clean- 
ing. The best results are found with 45 gallons per hour per 
ton of coal coked per day. The same author also mentions the 
use of liquid purification for the removal of hydrogen sulphide, 
which he regards as a notable step forward in the technique of 
gas purification. 

Bye-Propuct RECOVERY. 

The carbonization industries are at the present time faced 
with a serious problem in connection with the disposal of am- 
monia ; and therefore the contribution by P. Parrish, on ‘‘ Some 
Technical and Economic Aspects.of the Bye-Product Ammonia 
Recovery Problem,” is particularly opportune. The author 
shows that whereas the largest bye-product works produces 
25,000 tons of ammonium sulphate per annum, Billingham, 
according to the modified schemes propounded by Lord Melchett 
at the Adriatic Conference, will produce 360,000 tons per year. 
P. Parrish urges that the recovery of ammonia at the majority 
of works should proceed only to the point of making either a 
concentrated gas liquor containing 15 p.ct. NH;, or a solution 
of ammonium sulphate containing 40 p.ct. (NH,).SO,. These 
concentrated liquids should be converted into ammonium sul- 
phate of uniform quality at a central works. The production 
of ammonium sulphate from anhydrite (calcium sulphate) is also 
dealt with, and the author compares the technical and economic 
aspects of the anhydrite process in comparison with the standard 
sulphuric acid process. He shows that for the treatment of 
bye-product ammonia, the anhydrite process requires a far more 
complicated plant than does the standard sulphuric acid satura- 
tor plant. The plant involves crushing, grinding, and screen- 
ing machines, reaction vessels, CO, purification plant, special 
filter presses, evaporation plant, and rotary driers. The econo- 
mics largely depend upon the price that anhydrite can be pur- 
chased at works. P. Parrish considers that the anhydrite pro- 
cess has an advantage in price varying from 8s. 8d. to 20s. 8d. 
per ton of sulphate of ammonia. He considers the process 
would not work economically on a plant to deal with less than 
30 to 40 tons of ammonium sulphate per day. 

Tue Propuction OF SOLID SMOKELESS FUEL. 

The subject of smokeless fuel production is discussed in a 
number of the papers. Probably the outstanding paper is that 
by Dr. J. G. King, on ‘‘ The Fundamentals of Coal Blending 
and the Production of Solid Smokeless Domestic Fuel.’? The 
author gives a very valuable historical survey of the stages in 
the development of the process of blending, apart from includ- 
ing much information from his own research work. He shows 
that from the point of view of smokeless fuel production, the 
blending of coals must be done by careful selection to ensure 
the right distribution and behaviour of the binder. He con- 
siders that the strongest cokes are obtainable by fine grinding 
of both constituents, but that the diluting particle may, if a 
suitable coal, be of larger particle size. When the diluent is 
coke, it must be finely divided. He believes that the period 
of carbonization of blends of coal should be such that the vola- 
tile matter remaining in the coke is 6 to 8 p.ct. Where coke 
is the diluent, this does not appear to be so important. 

Prof. J. W. Cobb emphasizes that low-temperature carboni- 
zation is not the only way of ‘producing solid fuel of high 
chemical reactivity which will burn cheerfully, and states that 
interesting results have been obtained in making coke more 
reactive by the addition of inorganic constituents such as 
sodium carbonate, oxide of iron, and lime. It is not claimed 
that the use of such cokes has yet reached commercial appli- 
cation. 

In Japan work has been carried out by the Imperial Fuel 
Research Institute on the subject of reactivity of coke, details 
of which are given by Yoshikiyo Oshima in a paper entitled 
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** Coal Carbonization in Japan.’’ Experiments are being con- 
ducted in regard to the improvement of coke manufacture, 
particularly from the point of view of determining proper car- 
bonizing conditions for Japanese coal. 

In a paper from the U.S. Bureau of Mines on ‘‘ Domestic 
Fuels other than Anthracite,’’ it is shown that coke oven coke is 
being successfully sold in competition with anthracite in many 
parts of America. There is a steady increase in the number of 
merchant plants, not connected with blast furnaces, which are 
engaged chiefly in the manufacture of foundry coke and domes- 
tic cokes. The American merchant plants in 1927 sold nearly 
4o p.ct. of their coke output for domestic use. The volatile 
matter of such coke averages o°7 to 2 p.ct., and the ash 7 to 
15 p.ct. All the coke is sold in carefully screened sizes. 

C. Berthelot, in his paper on ‘‘ Modern Methods for\the Pro- 
duction and Utilization of Coal and Lignite Briquettes,”’ de- 
scribes a new industry which is being developed in France for 
the production of artificial anthracite by the carbonization of 
suitable coal briquettes. 

The process consists of heating up the briquettes at a: care- 
fully controlled rate. 

Alternatively semi-coke or coke is finely powdered and mixed 
with tar or pitch, and briquetted. The briquettes are then dis- 
tilled, and the main portion of the pitch is recovered. 


DEVELOPMENTS IN BULK CARBONIZATION. 


Three papers deal with bulk carbonization. W. H. Blauvelt, 
writing on ‘‘ Coke Oven Practice and Developments in Bulk 
Carbonization,’’ traces the modifications from the old beehive 
oven to the modern bye-product oven. The largest ovens in 
America to-day have a capacity of 20 tons per charge. Coking 
times have been greatly reduced, and one plant has a record 
of two months’ operation at more than 1°3 in. per hour. This 


increase per unit of plant capacity and per man-hour has to a 
large extent offset the greatly increased cost of construction 
and wage rate since the early days of the industry. The aut! 
includes a valuable statistical summary of the United Sta: s 
coke and bye-product industry. 

The U.S. Bureau of Mines, in their contribution, ‘‘ Domes 
Fuels other than Anthracite,” also give in a diagramma 
form invaluable data relating to the economics of the coki 
industry. They show that a large number of coke oven inst: |- 
lations have been erected specifically for the supply of town 
gas, 

Dealing with the development of the French coking indust 
E. Langrogne shows that coke quality has been improved ', 
compression of the charge, high carbonizing temperatures, and 
reduction of coking time; the latter being obtained by tiie 
adoption of narrow ovens of silica material. Blending is now 
largely practised, and has only been made possible by the use 
of modern ovens. 


AGENDA. 


The discussion will be confined to the following : The desira- 
bility of standardization in describing and grouping of techni- 
cal gases ; the accuracy and applications of the explosion method 
of determining calorific values of gases; the production of 
smokeless fuel for domestic purposes at high temperatures, 
blending requirements of residual volatile matter, addition of 
inorganic constituents, carbonizing processes ; developments in 
methods of gas manufacture, coal gas and oil gas; the techni- 
cal and economic aspects of drying gas before distribution; 
the technical and economic aspects of ammonium sulphate pro- 
duction, anhydrite v. sulphuric acid; and developments in 
bulk carbonization, the effect of modern ovens on products of 
carbonization. 





The Fundamentals of Coal Blending and the Production 
of Solid Smokeless Domestic Fuel. 


By Dr. J. G. KING. 


Authoritative Body : The Joint Fuel Committee of The Institution of Gas Engineers, the Society of Chemical Industry, the Coke 


Oven Managers’ Association, and the Institute of Fuel. 


[Extract.] 


The trend of modern endeavour in this country towards the 
production of solid smokeless fuels has been mainly in the 
direction of providing a satisfactory fuel to replace the 40 
million tons of coal at present being consumed in domestic 
appliances. The necessity for this is partly the alleviation of 
the smoke nuisance, to which the domestic fire is, perhaps, the 
main contributor, and partly to prevent the loss of bye-pro- 
ducts involved. 

Industrial smokeless fuels are less necessary owing to the 
general adoption of more efficient methods of combustion and 
to the adaptation of furnace grates to suit smokeless fuels such 
as gas-works coke. 

The first step in the subsitution of raw coal for domestic 
purposes is obviously the production of a fuel which will give 
the desired results in appliances intended for the combustion 
of coal. This does not deny the presence of research, in the 
opposite direction, on the evolution of a type of grate which 
will burn efficiently such comparatively incombustible material 
as gas-works coke. While this side of the problem must con- 
tinue .to be attacked with advantage, it is nevertheless neces- 
sary that the new fuel give satisfaction in the modern grate. 

In this country there are three types of domestic appliance 
to be considered, the kitchen range, the open fire, and the hot- 
water boiler. To these may be added the larger boiler for cen- 
tral heating. Low-temperature carbonization processes have 
already provided a material which gives excellent results in the 
open grate, and an increase of radiating efficiency over coal. 
In the domestic range the absence of flame during combustion 
makes it unsatisfactory for oven heating, except in those types 
of grate in which the oven flue is underneath, and the air 
supply is drawn through the fuel bed only. For hot-water 
boilers or central heating, the only precaution necessary for 
efficient use is the provision of absolute control of the air 
supply. The lower apparent density of cokes is a drawback 
for central-heating installations, but for the smaller water- 
heaters this drawback is more than offset by ease of ignition. 

A partial solution of the problem may lie in the modification 
of gas-works practice to produce a coke which, while suffi- 
ciently strong and hard, would have the property of ready com- 
bustibility associated with semi-cokes. It has been shown that 
the modification of the fusion zone in coal and the maintenance 
of an open structure during carbonization is possible by careful 
blending of caking coals with non-caking coal, anthracite, or 
coke, and that the carbonized blend has the structure associ- 
ated with semi-cokes. 

A very good review of the factors governing the utilization 


of this process for the production of smokeless fuels, with 
special reference to modifications which may be adopted, has 
been given in the winning paper by E. W. Smith and his col- 
laborators’ in the Coke Competition organized by the ‘ Gas 
JOURNAL ”’ in 1925. 

Several investigators, in particular J. Roberts, have demon- 
strated the superior combustibility of this type of coke to 
normal gas-works coke, but experimental evidence is still some- 
what lacking in a quantitative sense. 

Fishenden has shown that in three common types of open 
grate low-temperature coke shows an increase of efficiency of 
radiation over coal of 15, 23, and 27 p.ct. Bligh and Hods- 
man’, using a special grate in which to burn gas-works cokes, 
have shown these to possess the same advantage over coal. In 
this grate the strong draught conditions were unsuitable for 
low-temperature coke, and it did not compare favourably with 
vertical retort coke. It may therefore be assumed that high 
radiation efficiency will be realized also with ‘‘ blended ”’ cokes, 
and also that the difficulties of poor ignition and the necessity 
for strong draught will not arise. 

In Great Britain some 18 million tons of coal are consumed 
annually for gas manufacture. From this it may be assumed 
that less than 10 million tons of coke are available for sale, 
a quantity which represents only one-quarter of the domestic 
market. This consideration, and the fact that much of this 
coke is already very suitable for stoves, is a clear indication 
that the gas industry could, as at present constituted, supply 
only a very small portion of the domestic market. Any increase 
to meet the demands of this market would only result in the 
over-production of gas. ; 

There is, nevertheless, considerable scope for rendering 
assistance to the campaign against smoke in making available 
for general domestic use as much of our gas-works coke as 
possible. Two obvious advantages to the producer are a more 
ready sale and the consumption of all coke breeze now being 
sold at relatively low prices. 


EFFECT ON CARBONIZATION PRACTICE. 


The necessity for fine grinding and intimate mixing of the 
constituents of the blend mean that static carbonization only 
is possible unless sizing after blending could be made a com- 
mercial proposition. In that case it is probable that greater 
advantages would accrue to flow systems by allowing of con- 
siderably increased throughputs of briquetted blends. 

Some doubt exists as to the desirability of leaving fairly high 
percentages (6 to 8) of residual volatile matter in order to ensure 
ready combustibility. If it be assumed for the moment that 
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this is desirable, the following are considerations for and 
against the application of gas-making technique to the produc- 
tion of smokeless fuel. 
Against. 
(1) Cost of crushing and blending. 
(2) Reduction in yield of gas per ton of coal. 
(3) Handling of greater quantity of coal and coke for the 
same output of gas. 
(4) Non-availability of all constituents for blending. 
For. 
(1) Utilization of all coke breeze made in the station. 
(2) Increase in yield of gas per retort. 
(3) Increase in calorific value of gas. 
(4) Increase in monetary value of coke. 
(5) Assistance in smoke-prevention campaign. 


Cost oF CRUSHING AND BLENDING. 


It has been quoted that the cost of crushing of coal for coke- 
oven practice is of the order of o°48d. per ton of coal, so that 
it may safely be stated that the combined cost of crushing and 
blending should be more than compensated for by the elimina- 
tion of breeze of low market value. 


Output OF PLANT. 


On a basis of gaseous thermal output, E. V. Evans and 
others have shown that, while the yield per ton of coal is-less, 
the yield per unit of plant is actually greater, owing to the 
increased rate of heating. If the coke be discharged earlier, 
in order to leave 7 p.ct. of volatile matter in it, a reduction of 
the time of carbonization of almost half is rendered possible. 
Under such conditions the yield of gas is more than half the 
yield under normal conditions, and its calorific value is higher. 
The latter factor may also be of importance. 

If carbonization be continued to the usual stage of low vola- 
tile coke, the full yield of gas is obtained in a less time. 
Thomas has shown a time reduction of 16 p.ct. and Evans of 
28 p.ct. for the same thermal output. If coals only are being 
blended, the balance in favour of blending is, therefore, very 
apparent when throughput is considered. If coke breeze is 
used, the advantage is less apparent, as the coke is obviously 
non-productive in a gas-making sense. Evans has, however, 
shown that the throughput of coal is not decreased by the use 
of coke; a 25 p.ct. reduction in time of carbonization being 
realized with a 20 p.ct. coke blend. 

_ T. C. Finlayson’, in stressing the importance of flexibility 
in gas manufacture, shows how it is proposed to ensure this, 
together with higher efficiency, by separating gas coals into 
lump and small. The proposal is in connection with the in- 
stallation of new plant for the Dawsholm Works, Glasgow. 
The Scottish coals available are of the type which in lump 
form give high throughputs in vertical retorts. It is therefore 
proposed to carbonize the coal of over 1 in. particle size in con- 
tinuous retorts, and to blend the remaining fine coal for charg- 
ing into Woodall-Duckham chamber ovens. Suitable control 
of blending will then ensure reduction of period of carboniza- 
tion, and the production of combustible coke. Preliminary 
work on blending for such ovens is being conducted by the 
Research Section of the Woodall-Duckham. Company at Rams- 
gate, with the co-operation of the Engineer, Mr, Ruthven.‘ 
his type of chamber oven seems particularly suitable for such 
work, though a narrow coke oven such as was used in early 
experiments by the Woodall-Duckham Company is also suit- 
able; the only difficulty being that of possible crushing of un- 
carbonized material during discharge. 

_ A further advantage of increased rate of throughput is the 
increased thermal efficiency of the process, as the heat dissi- 
pated by radiation, &c., is a function of time and not of 
throughput. 

CONSTITUENTS OF THE BLEND. 


Coke breeze is always an available constituent, and it is 
possible that all the breeze now produced could be utilized for 
this purpose if blending were resorted to for only a portion of 
the coal carbonized. If the full value of blending is to be 
realized, however, it is necessary to visualize the utilization of 
as much non-caking coal as possible. In some districts both 
types are readily available, but in others the added cost of 
- ~<a pre-treatment may outweigh the advantages of 

ling. 
CoMBUSTIBILITY OF COKE FROM BLENDs. 


rhe value of a coal substitute must be regarded to a large 
nt in the light of its combustibility. Such factors as 

amount of ash, absence of clinker and soot, and cleanliness 
_ iandling, while of domestic importance, must be secondary 
© the important consideration of a bright, cheerful fire. It is 
I Senerally recognized that semi-coke is a -very promising 
nye for coal, and in the following experiments the stan- 

* - compaction chosen has been semi-coke made by carbon- 
R, en — in the low-temperature retorts at H.M. Fuel 
= — ‘ — The test employed was the simple and arbi- 
—? pees r igniting in a cold grate of well type 8 Ibs. of the 
th P on Be ween. the horizontal component of radiation until 
ee urned down. The test is described here strictly 
ans of comparing cokes, and the results have no abso- 
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lute significance. The points of comparison are the amounts 
of gas necessary to start combustion, the time taken to reach 
the point of maximum rate of radiation, and the rate of radia- 
tion at that point. 

The first point to be considered was whether residual volatile 
matter played a part of any importance in determining com- 
bustibility. Using low-temperature coke made in the Fuel Re- 
search Station vertical retorts as a basis of comparison, low- 
temperature coke prepared in a smaller retort but from the 
same coal was carbonized at an external temperature of 600° C. 
and then heated to goo® C. to remove most of the residual 
volatile matter. The results as shown in the appendix and in 
fig. 1 are striking. The coke prepared at 600° C. contained 
8'5 p.ct. of volatile matter and behaved similarly to the stan- 
dard of comparison. The heated coke, in which the volatile 
matter had been reduced to 2°7 p.ct. burned up more slowly and 
attained its maximum rate of radiation at a much later period. 


Residual volatile matter, p.ct. Ce sn 2°93 
Gas for ignition, B.Th.U. . . 1120 1120 
Time to reach maximum rate of 

radiation, mins. . . .. . . 80 es 105 


It may be assumed from this experiment that if domestic 
smokeless fuel is to be made in gas retorts by blending, it is 
desirable to leave in it some 5 to 8 p.ct.' of residual volatile 
matter. Such an arrangement is not difficult, for, owing to the 
control of the plastic zone, the differences in volatile matter 
throughout the charge are not nearly so great after the lapse 
of about half the carbonizing period as when using coking or 
gas coals alone.’ 

Experiments on these lines were suggested to the Director 
of Fuel Research by, J. Roberts, but no experiments other than 
those described herein have been carried out. 
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Fig. |. 


Under the conditions of this simple combustibility test, the type 
of coke made in gas retorts compares unfavourably with low- 
temperature cokes, Coke from Glover-West retorts is difficult 
to ignite, and gives a flat curve (fig. 1), while that from a hori- 
zontal retort could not be made to burn at all, though the centre 
of the fire was raised to a dull red heat by the gas lighter. 
Comparison under these conditions is not, of course, intended 
to discount the evidence of other experimenters who have shown 
that gas-works coke can be made to burn in other grates and 
under other conditions. 

In fig. 1 is also shown the curve for coke made in a Glover- 
West retort from a selected lump coal not normally used for 
gas-making purposes. This coal possessed in itself the correct 
amount of binder for the control of the fusion zone, and might 
be regarded as a blend in which the individual particles were 
in closer contact. The curve indicates as good a fuel as the 
low-temperature coke with 2°7 p.ct. of volatile matter, and is 
a very considerable improvement on the normal vertical retort 
coke. From a gas-making point of view, this coal gave quite 
good results; and it is conceivable that. it might well repay a 
fortunately situated gas company to consider the carbonization 
of medium caking coal of this type in vertical retorts. The 
process would probably necessitate screening and the blending 
of the finer coal for charging to horizontal retorts or ovens. 

Similarly, artificially prepared blends would give the same 
results if sizing by briquetting were resorted to. The more 
promising procedure is, however, to carbonize stronger blends 
in horizontal retorts or ovens. Fig. 2 shows curves obtained 
from two coal-coke blends prepared at the Fuel Research 
Station. All these cokes give satisfactory results, but the best 
is that made from gas coal and coke. The high combustibility 
of this coke is of special interest in that the charge was given 
a full period of carbonization Though this point has not yet 
been proved, it is possible that finely divided coke gives a finat 
structure which is more readily combustible than that given 
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by blended coals, In such a coke, also, the leaving of residual 
volatile matter does not seem so necessary. 


CONCLUSION. 


From this consideration of the subject of blending from the 
point of view of smokeless fuel production only, it may be con- 
cluded that : 

(1) The blending of coals must be done by careful selection 

to ensure the right distribution and behaviour of the 
** binder.”’ 

(2) Cokes considerably more dense than low-temperature fuels 
can be made by high-temperature carbonization of blends 
of gas coals or coking coals with weakly-caking coals 
or cokes. 

(3) The strongest cokes are obtainable by fine grinding of 
both constituents, but the diluting constituent may, 
if a suitable coal, be of larger particle size. When the 
diluent is coke it must be finely divided. 
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Fig. 2. 


(4) The period of carbonization of blends of coals should be 
such that the volatile matter remaining in the coke is 
6-8 p.ct. Where coke is the diluent, this does not appear 
to be so important. 

(5) Finally, it is concluded that of the 1o million tons of coke 
produced annually for sale, a high proportion could, by 
the methods suggested, be made suitable for domestic 
consumption without decreasing the gaseous thermal out- 
put of modern plant, and that the production of coke 
breeze of low value could be prevented. Such a proce- 
dure would go some distance towards replacing the 40 
million tons of raw coal consumed annually in domestic 
appliances. 


APPENDIX. 
ComBUSTIBILITY CURVES. 


The curves shown in figs. 1 and 2 in the paper were obtained 
the combustion in a well grate, under identical conditions, of equ.) 
quantities of the cokes. The data collected for comparison we 
gas requiréd for ignition, rate of radiation in a horizontal directi 
and weight of unconsumed fuel. Each fire of 8 Ibs. was lit by mess 
of a gas burner and allowed to burn out without disturbance. 1 
coke was crushed and screened to a uniform size (13 to 1 in.) aod 
air-dried. 

It is emphasized that this test is regarded as a comparative ove 
only, and that in more suitable grates normal gas cokes can 
made to burn with considerable success, 

The results discussed in the paper are given in the following ta 
the various samples examined being: 

(1) Low-temperature coke produced in the vertical retorts at H.\I. 

Fuel Research Station described in F.R.B. Technical Pa 
No. 17. The coal used was Dalton Main and the carbonizing 
temperature 625° C. 

(2) Low-temperature coke produced in a similar but smaller retort 
at the Fuel Research Station. 

(3) Coke No. 2 prepared at a carbonizing temperature of 625° C. 
and subsequently heated to goo? C. remove volatile matter. 

(4) High-temperature coke produced from Mitchell Main coal 
under the conditions of gas manufacture in a Glover-West 
retort employing 10 p.ct. of steam. 

(5) High-temperature coke as in (4) but employing, in lump form 
only, a coal of caking power less than average and not gener- 
ally utilized for the purpose of gas manufacture. 

(6) High-temperature coke made by the carbonization in a hori- 
zontal gas retort of a blend of 75 parts of medium caking coal 
with 25 parts of fine coke. 

(7) As for (6) but with 70 parts of a gas coal with 30 parts of 
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fine coke. 
| Time to - 
Type of Volatile | Gas for Maximum — Amount 
Coke. Matter | Ignition Rate of Ridistion Consumed 
P.Ct. | B.Th.U. Radiation. of tin P.Ct. 
Mins. ay 
ig 6°5 1120 80 1°32 750 
2 85 1120 80 1°28 q1°5 
3 2°7 1120 105 1°04 66°8 
4 Io 2800 220 0°58 46°0 
5 I°o 2400 IIo 1°07 65°0 
6t I‘o 1120 83 1°02 590 
7t 2°5 1400 } 68 1°07 60°0 


* Used as standard of comparison. 
+A coal blend carbonized in the horizontal retort gave a coke which could not be 
ignited under these conditions. 
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[Extract.] 

In practice, there is a limitation of general application TABLE I. 
to the value of comparison by thermal efficiency alone. It is — ~ ———_—___—_—————- “ 
vital when the possible expansion of the industry is in question, | Gas Light | Tottenham | Barnet Gas 
particularly into the industrial field. It is the consideration and Coke Gas | ‘and Water 

° : ~ . ~ ° Company. Company. Company 
which makes the financial balance-sheet the final arbiter, and ee Birevincsneentet: Memes . 
arises from the fact that the thermal cost is by no means the | Therms in gas made . 182,854,595 | 14,834,970 | 1,350,097 
only cost which gas has to bear in its production. The follow- Cnc endiolt j. a ane 
ERR gs ‘ € ae Fae Ya 4 ‘ . : oal a Par Gr ey a ee 92 24 °7 
ing table for works of different sizes illustrates this point. It Receipts from residual products— 
is there made plain that bounds are set to the replacing of coal SS eR rem ere 2°42 2°o1 3°30 

Ral rag : e 

by gas by the monetary cost of carbonization in gas supply for es arte yoy te eS 0°73 0°85 0°88 
which plant has to be supplied and worked not only for car- Ammonia... ... .- 0°30 0°20 0°18 
bonizing coal or gasifying coke, but for condensing, washing, | Total fromresiduals. . . . . 3°45 | 3°06 pie 

ifvine storing and distributing Coal, &c., less residuals . oes yee 1°47 2°18 2 
Pe eS P . a oie il Net cost in holders (including puri- 
_ The thermal efficiency obtained in the best works by the gas fication, salaries, maintenance, 
industry, and with the latest plant, carefully supervised, is Mek evs 95,1) 8414 4°40 5°78 5°23 
high, though, as in the parallel case of steam raising, there | Ratesandtaxes . ... . . 0°73 0°45 o° 
is much to be done and large economies to be secured by bring- | Distribution (including mainten- re 
ing the worst up to the average and the average up to the Sean. — = spe 

7 on Pig, Me = cD age up e Cagitelchamgee 6 jw ts 1°96 1°70 not given 
best. Thermal efficiency is, however, not the whole story. It | Netcostofgas. . .... . 720 ~«3©| ~~ tai 8 


is, I believe, fully realized by the gas industry that the replace- 
ment of coal by its products will gradually increase in propor- 
tion to the extent that its net costs can be kept down in any 
way by increase in thermal efficiency (for which in its strictest 
sense the room is limited), by increasing output, by diminish- 
ing capital and other expenditure per unit of operating plant, 
by utilizing all possible sources of fuel supply, whether coal, 
oil, or unused gas, and by increasing as much as possible the 


_ 





value of all its products and bye-products. To these pro/iems 
the gas industry is addressing itself in various ways. [cono- 
mies and developments may be briefly indicated. Some con 
mercial and technical reorganization is possible from the 
amalgamation of undertakings, and some from the fuller utili- 
zation of coke oven gas, for which there is a prima-facie case, 


i a oe ae a ee ee ke ae a oh 


— eas SS oo ee 


tic 
» am 
Bis 
§as 


oy Onl 





hig 


@ 





E high-t 


SEPTEMBER 26, 1928. ] 





— 


since between 3000 and 4000 c.ft. of gas per ton of coal car- 
bonized in coke-ovens would, on the average, be available after 
providing for the heating of the ovens. The difficulties to be 
faced in using coke oven gas are such as those of intermittent 
supply due to break-down at the colliery, complete cessation of 
the supply during coal strikes, variation in quality, the necessity 
of having sufficient reserve plant in order to meet any sudden 
failure of the supply of coke oven gas, maintenance of long 
length of main, consideration of the position at the end of any 
contract made when supply would be discontinued and any 
mains would be of no use, and cost of pumping gas over long 
distances. These things all require careful consideration. 

Other developments may arise when the process of carboniza- 
tion has been far .more thoroughly and systematically studied 
than has been the case in the past, Much work is being done 
in this direction. 

Factors INFLUENCING CARBONIZATION. 

lt is necessary to evaluate separately the factors influencing 
the results of carbonization, and that is by no means a simple 
process. When, however, the choice of coals, their cleaning, 
size, crushing, blending, and treatment at different rates, tem- 
peratures, &c., of carbonization have all received proper atten- 
tion, no one can foretell the technical and commercial results 
that will become practicable. The existing carbonization pro- 
cesses provide a centre of sound established practice, but will 
probably have to be varied in detail or even in their main 
features to meet different requirements. The production of 
smokeless solid fuel more suitable for domestic use than ordi- 
nary gas-works or coke oven product is an example. The most 
obvious plan for that purpose seems to be carbonization at a 
lower temperature, but that would be a reversion for the gas 
industry, which has developed in the direction of increasing 
the yield of gas—that is, of the product which gives the greatest 
enhancement of value, in both the thermal and the monetary 
sense. If the gas yield dropped to one-half, the whole outlook 
of the gas industry would be altered. Moreover, making coke 
at a low temperature has been shown to be only one way, and 
not at all necessarily the best, of producing solid fuel of high 
chemical reactivity which will burn cheerfully. Altering the 
conditions of operation in carbonization, apart from tempera- 
ture, influences the cellular structure of the coke and alters its 
properties in various ways; and interesting results have been 
obtained in making coke more reactive by the addition of in- 
organic constituents, such as sodium carbonate, oxide of iron, 
and lime. Rapidity and cheapness in carbonization are plainly 
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desirable, and for this purpose it is probably not so much low | 


temperature in the charge carbonized that will help, as the con- 
struction of apparatus and the method of working, which win 
allow of a high temperature head and effective penetration ui 
heat to the charge. For this reason every effort is justified in 
the endeavour to improve the quality of refractory materials, 
both as allowing the use of high temperature heads and of 
prolonging the period over which structures can remain com- 
paratively gas-tight and efficient in operation. There is some 
tendency to secure simplicity by carbonization in bulk, and 
large chamber retorts are receiving extensive trial in that con- 
nection. Exactly the opposite tendency, but still sound in prin- 





ciple, is seen in processes where the greatest rapidity of output | 


is sought by carbonizing the charge in dust form, each particle 
being subjected to the effect of an ascending current of hot 
gas. 
yield gas of a sufficiently high grade for public supply. Another 
method in which simplification is being sought is in the direct 
gasification of coal instead of coke in the water gas plant, with 
necessary modifications which may be extensive. In this con- 
nection it may be pointed out that on some of the highly re- 
active cokes prepared with the addition of inorganic consti- 
tuents, the rate of gasification obtainable in a current of steam 
or CO, may be increased in some cases ten or twenty times, 
without lowering the quality of gas produced below a high 
standard. The following table is of interest in that connection : 

No claim can be made that the use of such cokes has reached 
the stage of successful commercial application, but the possi- 
bilities are fascinating, and it introduces the principles of con- 


As at present worked, however, this process does not | 


671 





Tase I].—Gasification of Special Cokes in Steam and CO. 
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trolling the nature of the fuel gasified. There are specially 
possible applications which may be mentioned, such as that of 
making a fuel which can be gasified with great rapidity in 
portable generators for motor transport. 


Ir CHEAP OXYGEN WERE AVAILABLE. 


There remains for mention the radical simplification which 
could be effected in gas-making processes if cheap oxygen 
could be supplied instead of air. It is quite true that at present 
and for the immediate future the production of a solid smokeless 
fuel must be regarded as very desirable. The main reason for 
this, in the opinion of the author, is simply that there is no 
refuse’ destructor comparable for general usefulness with the 
solid fuel fire, and the problem of sanitation is greatly simpli- 
fied by the existence of one solid fuel fire in each house, serving 
not only as a heater but as a destructor. Surely, however, this 
difficulty will be overcome, and we shall be able to take full 
advantage of the higher thermal efficiency, cleanliness, con- 
venience, and labour-saving qualities of gas as a fuel. A pro- 
cess of complete and continuous gasification is surely the ideal. 
The price of oxygen has not yet been brought low enough, but 
when that has been attained it seems likely that gasification 
could be effected not only with a high thermal efficiency ap- 
proximating to go p.ct., but in a simple continuously working 
apparatus of the gas-producer type. 

Other developments in the gas industry are inevitable in the 
processes of condensing, washing, and purification. The efflu- 
ent problem is serious and must be solved. Proper thought 
and design, even in existing plants, will lessen the quantity of 
that effluent; while bringing down the tar as quickly as pos- 
sible, separating it as soon as possible from the liquor, and 
minimizing the contact with oxygen, particularly while the tar 
and liquor are hot, will lessen the production of harmful in- 
gredients. Chemical processes for the extraction of phenols 
from liquor are being studied. 

Tar is a large subject in itself, but so choosing and treating 
coal tar as to give it the properties of an ideal road-binder is 
an aim of immediate importance to which reference should be 
made. 

The ammonia question has become serious because of the 
lowering of prices resulting from the development of the syn- 
thetic process. It is unfortunate that not one of the processes 
making the sulphur in the coal the source of the sulphur in 
ammonium sulphate production has so far met with commercial 
success. Under the conditions of to-day, liquid purification may 
have better prospects than appeared likely twenty years ago. 
The removal of H.S by oxide of iron, although efficient, is 
much too cumbersome and expensive in plant and labour, while 
hot oxide purification does not seem to have been worked out 
to a satisfactory conclusion. 
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Purification of Coal Gas. 
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CooLinG AND CONDENSATION. 


; ti ng of crude gas by air is too uncertain a method, par- 
— at where the gas has a steam content above the average, 
: a now for all practical purposes obsolete. The problem 
th - a taken up starting at the dew-point of the crude 
— . the temperature fall to this point, though it may be due 
4 y tc air-cooling and radiation, is easily attained owing to the 


iperature gradient obtainable, and the relatively small 


quantities of heat involved in a given temperature drop, when 
handling unsaturated gases. 

The features common to all heat exchange questions (such as 
the relation of film coefficients to velocity, and the effects of 
turbulent motion) all occur, but the cooling of mixtures of 
steam and permanent gases possesses special features. The 
main ones are that the heat load per degree of temperature 
varies with the vapour pressure of water, and that the trans- 
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mission coefficients alter according to a somewhat similar 
fashion. 

In the ‘‘ Report on Condensing and Scrubbing ’’ published 
by the American Gas Association in 1925,' a study is made of 
this particular heat-exchange, and a very convenient method for 


analysis of results and for design of coolers is given. This 
method uses a mean temperature difference over the. required 
range which is obtained graphically, and deduces a mean over- 
-all heat transfer coefficient for the same range. 

Fig. 1 shows details of a test carried out on a horjzontally 
tubed condenser installation. In this construction the water 
makes a large number of passes between headers, and allows 
of the determination of the change of temperature during 
passage through the condenser. 
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Showing values of K at temperatures 40° to 170° Fahr. for various velocities, 


Curve A; Determined from seven separate tests similar to fig. 1. 
», B: Calculated from the values on Curve A, for velocity 3°6 ft. per 



























































40 60 80 100 120 “0 160 180 second, in ration of 0°76 root of relative velocities. 
7 », C: Calculated for 4 ft. per second, and showing in full portion 
2 exact confirmation from tests on an entirely different installa. 
— tion. 
80 approach closely to those for direct cooling given by Rosebaugh.’ 
.| Comparison with the special construction described by Tindale‘ 
: is more difficult, but actually appears to show lower coefficients 
_ for the latter. 
if 
40 = LA TaBLe I.—K. Values over Various Ranges. 
7 A , Ke ea chi oer ees 
§ i20 Z rs Upper Limit. 
¢ if Lower Limit. 
” 9 169° F.| 160. | 150. | 140. | 130. | 120. | 110. 100. 
n Oo | ——— } Gy RSE OS MP — — 
< 120° Fahr. | 35°5 | 34°4 | 20°9 | 24°5 | 20°0 v8 
| 110° ,, | 33°7 | 31°9 | 27°5 | 22°6 | 20°3 | 20°2 : 
80 | soe” ss ~'s -hette tarsi a1 | ar-1 19‘2 | 19°2 | 19°2 ‘ 
LAT | go? ,, - « + | 38°O | 28°0 | 23°5 | 19°7 | 18°4 | 18°4 | 18°2 | 17°2 
So” ~ '» «| °s | 26°9 | 20°64 | 17°3| 15°6 | 25°2.| 14°1 | 12 
ae Pd "| i .. ae 25°6 | 21°5 | 17°2 | 14°4 | 13°0 | 12°3 | 11°4 | 9 
Lr 60° Pe 22°6 | 18°2 |! 14°5 | 12°0 | 10°7 | 10°! 9°3 $8 
—— a 20°7 | 16°3 | 12°9 | 10°8 9°7 9°2 8°6 77 
“ pa a es : AOE, Sener See 
Oo 0-2 o-3 o* oS 06 of 0-8 oe 10 a the . 
Propontion of Tuse Suarace Table I. shows the over-all coefficients for various tempera- 
Fig. |. ture ranges for this type of condenser, obtained by the method 


Drawn from data on a horizontal tubed condenser observing intermediate 
temperatures. 
Gas inlet temperature ° 
Gas outlet Sg yi salt B 52°8° 
Water inlet - a3 at we) owila Cc a 
Water outlet ok mathe 1 ome! Sa 
Cooling surface 48 sq. ft. per 1000 c.ft. per hour. 
2 sq. ft. per 1000 c.ft. per day. 
Linear velocity of gas at 70° Fahr. 6 ft. per sec. 
NoTE.—The heat quantities given are about 8 p.ct. lower than calculated 
from fully saturated gas and steam mixtures, but give accurate heat balance 
for the tests quoted. 


A 169° Fahr. 


Consequently it is possible to apply the calculation by the 
method of Haug and Mason to any temperature range desired, 
and to find the transfer coefficients for restricted ranges or for 
particular temperatures, under conditions of practice. Fig. 2 
shows the coefficients for various temperatures (determined 
actually for the range + 5° Fahr.) for velocities of 6 and 4 ft. 
per second. These velocities are calculated from the volume of 
gas measured at 60° Fahr. and 30 in. pressure, and the effective 
cross-section. 

Some of the indications obtained by this means were : 

(a) Where the water temperature approaches the inlet gas 
temperature very closely, the transfer coefficient at the highest 
temperature falls below the expected value, suggesting that the 
gas is really slightly unsaturated, 

(b) Comparing the coefficients over the same range as be- 
tween various types of condensers, it is found that they are 
nearly double, in the case of these horizontally tubed condensers, 
those of the vertically tubed condensers quoted by Tooby,* and 


! Method of Haug and Mason. The U.G.I. Company, Philadelphia, 
U.S.A 

2 C. F. Tooby. Corporation Gas-Works, Coventry. See ‘‘Gas Jour- 
NAL,” 176, p. 228 





outlined above. The figures for the higher ranges agree well 
together for various determinations, provided that the range 
does not include the immediate point of entry of the gas. 

Consistent results will, of course, only be obtained when the 
tube surfaces are in normal condition. Deposits of naphtha- 
lene occur in some cases in the cooler parts, and in other cases 
adherent coatings of pitch or dust. To deal with such even- 
tualities, it is often the practice to arrange for reversal of the 
flow of gas, to obtain the benefit of the high temperature, for 
example, to remove the naphthalene. Dr. Carpenter’s* method 
is shown in ‘* Modern Gas-Works Practice’? by Alwyn 
Meade, and a different construction of connections for the sam 
purpose, for a condenser of two passes, is described in E.P 
272,293/1926.° 

Direct Coo.inc. 


The washer-cooler is most commonly met with in the United 
States, where it has in many places displaced the tubular type. 
It consists of one or more towers with suitable packing, over 
which the cooled condensate from the gas is caused to circulate. 
The heated liquid leaving the tower is thereafter pumpe? 
through nests of pipes exposed to the air, and over which the 
cooling water is flowing. The essential data for this apparatus 


were published by Steere,’ and an abstract is given in Table II 

8 T. Rosebaugh. Pacific Gas and Elec. Co., San Francis: U.S.A 
** Chem. and Met. Eng.,’’ March, 1928, p. 144. 

4 H. Tindale, Sydney, Australia. ‘‘Gas Age Record," Feb. 11. 1928 

5 C. Carpenter. South Metropolitan Gas Company. See Meade 
** Modern Gas-Works Practice.’ 

6D. M. Henshaw. W. C. Holmes & Co., Ltd., Hudders‘eld. S# 
also !!. 

7 F. W. Steere. Steere Eng. Co., Detroit, Michigan, U.S.A. 4.G.A. 


1922 Convention. 
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A detailed examination of these coolers, on the lines of the 
A.G.A. report above mentioned, has been made by Rosebaugh.’ 


TaBLeE I!.—Data on Washer Cooler Sizes. 





Galls. of Liquor per Sq.Ft. of Cooling Coils. 





Gas Inlet Temp. Minute. 
Fahr. 
120 0°22 tas 
130 0°26 9°3) 
140 | 0°31 12°8} Per 1000 c.ft. per hour. 
150 0°38 17°9 
160 | 0°49 26°3 


| 
J 


Water consumption, about 0°75 gall. per gall. of liquor circulated. 
Area of filling, 5 sq.ft. upwards, per 1000 c.ft. of gas passed per day. 


The washer-cooler is undoubtedly cheap, but exhibits a few 
disadvantages. It is usually worked in connection with the 
so-called intensive ammonia washer, which it resembles ; it does 
not appear to give as good tar extraction as might be expected. 
It involves a considerable amount of pumping apparatus, and it 
does not appear from published data to have any special merits 
as regards water economy. 

It is also to be noted that the repeated handling of liquors is 
regarded to-day as promoting the formation of those constituents 
which render ammonia plant effluents highly toxic.*® 

On the other hand, the washer-cooler appears to be adaptable 
to dirty or corrosive waters, which are troublesome in tubular 
condensers. Salt water in the latter demands cast-iron tubes, 
thus raising the first cost. 

An apparatus and principle similar to the washer-cooler are 
employed by Still’ in connection with direct ammonia recovery, 
and is described in his specifications. The work of Feld in 
connection particularly with the control of the composition of 
condensates is also important, and can be read in a broad form 
in the book ‘* Coal Gas Residuals ’’ by F. H. Wagner.” 

It is a convenient practice to employ the tubular condenser as 
the feed-water heater for the gas-works boiler, particularly for 
waste-heat boilers in the retort house. Usually the feed-water 
requirement is below the demands of the condensers, and it has 
been found” that the best method is to divide the duty on the 
latter, using the boiler feed at the hotter end of the condenser, 
and perhaps employing an excess of an inferior water for taking 
the rest of the duty. This method of feed-water heating is not 
readily applicable to exposed coolers such as the washer cooler. 

Another type of direct cooler is employed in the direct system 
of ammonia recovery in coke oven practice. This usually con- 
sists of an empty column down which a powerful jet of cold 
water is directed. The water requirement is very heavy, and 
the water is difficult to recondition so as to make it suitable for 
further use, or for discharge as an effluent. The fact that the 
hydrocarbons brought down consist largely of naphthalene is 
chiefly responsible for this design. 


Tar EXTRACTION. 


An excellent survey over the field of tar extraction at the date 
of its publication is that of Clayton and Skirrow.’”* These 
authors describe the different types in current use, and discuss 
methods of estimation of tar fog content. 

The most common principle is to employ the difference of 
density between the tar droplets and the gas to promote separa- 
tion. The best known apparatus is probably the Pelouze and 
Audouin, wherein the gas is fairly finely divided into streams, 
and subjected to a series of quick changes of direction by im- 
pinging on steel plate surfaces. Others are the cyclone type 
which is familiar also for the separation of dust suspensions ; 
and fans of varying construction, whose beating and centrifugal 
action also depend on a high relative velocity. 

rhe recent employment of centrifugal exhausters at very high 
speeds has been found to give improved results in tar extraction, 
one such machine being said to obviate the necessity of any tar 
extraction plant other than this. Speaking generally, however, 
a definite proportion of the tar fog will escape any such ap- 
paratus as is included in this class, for the difference of density 
becomes less effective as the particle size is reduced. 

lhe means employed in the Livesey washer, and its American 
anti-type called the static or multiple washer, appear to be 
fundamentally different, as such high velocities are not used. 
In these plants the finely divided gas streams are passed through 
a few inches of ammoniacal liquor. Undoubtedly surface ten- 
sion conditions are important in this extractor. It is often 
favoured for the additional ammonia washing capacity which it 
simultaneously confers. 

“ A. Parker. University of Leeds. Paper to Joint Carbonization Con- 

ference, Birmingham, Feb. 21-24, 1928. ‘‘GAS JOURNAL”’ Car- 

bonization Number. Also H.M. Inspector of Alkali Works Reports 

—1923 onward. / 
- Still, Recklinghausen, Germany. E.P. 28,072/1912, 28,245/1913, 

147,736/1920. 

- H. Wagner, The Bartlett-Hayward Company, Baltimore, U.S.A. 

‘“* Coal Gas Residuals,’’ the M’Graw-Hill Book Co. 

. C. Briggs, Dudley Gas Company. Presidential address ; Midland 

Assocn. of Gas Engrs. and Managers, March 11, 1926. ‘GAS 

JOURNAL”’ for March 17, 1926. 


12 ~ . 
R. H. Clayton and F. W. Skirrow. ‘‘ GAs JOURNAL," June 4, 1907. 





Since the advent of vertical retort practice, it is the general 
experience that good tar extraction is more difficult in such 
circumstances. This may, in rare cases, be due to condensers 
becoming inadequate in capacity when turned over from straight 
gas-making in unsteamed retorts, to steamed gas from verticals ; 
but apart from this the tar fog is more persistent in the gas. 

One factor which may contribute to the condition stated is 
that the vertical gases contain a greater proportion of light oils, 
and condensation of such oils may still be going on at lower 
temperatures than were required to effect substantially com- 
plete condensation, under the conditions of horizontal retort 
practice. 

It was until recently considered essential to good tar ex- 
traction to pass the gas into the tar extractor at a temperature 
of 90° to 100° Fahr., and to have secondary condensers to com- 
plete the cooling of the gas. This appears to have been con- 
nected with the matter of the viscosity of the tar produced 
under horizontal retort conditions with high heats. Such pre- 
caution is not usually taken when dealing with the lighter tars 
from vertical retorts, and it is probably best to cool the gas as 
completely as possible before the final tar extraction. 


ELECTRICAL PRECIPITATION. 


An interesting and comparatively recent development is the 
application of the high-tension electric field to the resolution of 
tar fog. The Cottrell process’* is in use in several works in 
the United States, chiefly very large ones. A constant high 
potential gradient of the order of 10,000 volts per inch of space 
is maintained, and the tar drops and vesicles, picking up a 
negative charge, are thereby attracted to the anode, and are 
collected thereon. 

The principle is simple and the results claimed are very good. 
The chief feature requiring careful attention appears to be the 
maintenance of the insulation in the gas space, and not much 
trouble appears to arise if the insulators are regularly cleaned. 
The cost of an installation on these lines appears to be about 
three times that of a ‘“‘ P. & A.’’ apparatus, and there is an 
operating cost of (say) o-1d. per 1000 c.ft. as cost of current, for 
an installation of 5 million c.ft. daily capacity (cost of current 
taken at 1d. per unit). 

The importance of tar extraction appears chiefly in two direc- 
tions. It has been repeatedly shown that the earlier the tar is 
removed from the condensing system, the less is the tar-acid 
content of the ammonia liquor produced. The liquors produced 
in the later stages of condensation undoubtedly absorb tar acids 
in greater proportion than those first deposited. On the other 
hand, a gas cleaned from tar fog is more easy to treat in the 
later stages of purification, ammonia washing and sulphur re- 
moval. Tar reduces the efficiency of most ammonia washers, 
whether mechanical or static; and it is easily shown that a very 
moderate deposit of tar in an oxide purifier can put it out of 
action, at least temporarily. The loss of tar in such suspensions 
as are usually found where tar extraction is faulty is seldom 
important, but the ill-effects can be serious. 


AMMONIA WASHING. 


The removal of ammonia from crude gas by washing with 
water is still the general practice in gas manufacture, as dis- 
tinct from its removal by direct contact with an acid, which is 
found most generally in coke oven plants. It is at the first 
view the simplest method to adopt, as there is already formed 
a certain amount of aqueous solution in the condensing process. 
Another factor, however, which makes water washing a con- 
venience in gas-works is that the rate of production is far from 
uniform. There is the seasonal variation of demand, and there 
is also in many works a daily cycle of variations, dependent on 
the system of retort charging; on the coke works there is no 
variation if it can be avoided. Thus the various direct systems 
of sulphate of ammonia manufacture found in the latter works 
can be operated on a constant and preferably a maximum rate ; 
but on the other hand, the indirect ammonia pJant can be 
operated for definite spells at its maximum rate in spite of the 
varying rate of production, by arranging for the storage of the 
ammonia liquors made by washing with water. 

From a good British gas coal we may expect to obtain about 
7 lbs. of ammonia per ton of coal carbonized. The quantity of 
water in the crude gas will vary between (say) one-tenth and 
one-fifth of the weight of the coal, depending on the retort house 
practice. If no more water than this were brought into the 
system, the ammonia solution which could be made would have 
a strength of between 3 p.ct. and 1°5 p.ct. 

The condensation process does not, however, give such com- 
plete removal, and the quantity of water which has to be em- 
ployed to absorb the residue depends on the volume of gas to be 
treated; the temperature of the washing system; and the effi- 
ciency of the washing plant. 

To a minor degree it also depends on the concentration of 
ammonia in the gas. This follows from the fact that a certain 
amount being allowed to remain in the gas, the proportion of 
removal required will rise or fall as the original content is 
higher or lower. 

The accommodation of a fixed washer capacity to this require- 
ment is naturally made by increasing or decreasing the. water 


18 N, W. Sultzer. 
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flow, though not necessarily in proportion to the original am- 
monia content. 
Liguor STRENGTHS ATTAINABLE. 


If the yield of gas in the above cases is taken at 13,000 c.it. 
per ton, it will generally result that about 8 galls. of water 
per 10,000 c.ft., or say 10 galls. of water per ton of coal, will 
be demanded by the washing plant. Hence our ammonia 
liquors will ultimately leave the plant at an average strength of 
2°I p.ct. to 1°2 p.ct. 

The above figures are probably representative, but cases arise 
outside these limits. The usual exceptions are works employ- 
ing vertical retorts where heavy steaming is practised and a 
large proportion of steam is passing undecomposed. Such con- 
ditions may clearly set up a somewhat high temperature in the 
washing plant if the condensers are not fully adequate ; and to 
carry out a high | ae gor pe of removal in the washer will 
require a larger flow of clean water, and the final liquor 
strength is thus impaired by both these conditions. 

It is claimed that the practice of steaming gives a higher yield 
of ammonia from the coal, but this higher yield does not seem 
to be in anything like the proportion of dilution set up by the 
steaming. It follows, therefore, that the liquors from steamed 
retorts are usually weaker than those from other carbonizing 
systems, in spite of a higher total yield. 

The proposals of Cobb and Marson™ to carry out carboniza- 
tion and steaming of coals treated with alkalis may become of 
interest in this connection, as they find that the coke becomes 
highly reactive to steam, and the undecomposed proportion of 
the steam is remarkably low. The study of blending and other 
means of increasing the reactivity of coke is already producing 
some results in this direction. 

The dilution of the ammonia liquor results in increased steam 
consumption for the subsequent distillation on the ammonia 
plant. 

The matter of the gross volume of the effluent from the 
ammonia plant, and the total quantity of toxic substances 
therein, is also important as dictating that attention should be 
given to keeping down the quantity of steam in the gas leaving 
the retort. 

AMMONIA ABSORPTION FROM CRUDE Gas. 


The absorption of ammonia in water in the washers does not 
quite follow the simple laws usually assumed when treating 
absorption from a theoretical point of view. The presence of 
CO, and H,S influences the course of events fundamentally. 
Speaking broadly, a washer wherein clean water is brought into 
contact with the stream of crude gas in counter-current, will 
show characteristics indicating that the conditions at the water 
inlet end approximate to those of the removal of ammonia in 
the absence of the acid gases, though these are present; and 
that these conditions merge almost immediately into those ex- 
pected in the presence of the acid gases. The partial pressure 
of a fairly strong gas liquor is about one-ninth of that of an 
equivalent solution of ammonium hydrate, and this difference is 
what is reflected in the state of affairs described. 

Fig. 3 shows values taken from actual tests, and is typical of 
this particular reaction. The ordinates show the building-u 
of ammonia concentration in the different steps of the mechani- 
cal washer. In the larger right-hand area, the curve approxi- 
mates closely to a geometrical progression (which is shown by 
the line which represents the sums of calculated geometrical 
series), but in the left-hand area, where the liquor strengths are 
low—that is, at the water inlet—a departure is found in a direc- 
tion which shows at first a slower building-up—that is, a higher 
partial pressure of the dissolved ammonia. It should be added 
that where the acid gases are entirely absent throughout, the 
steps work out very accurately on the lines of a geometrical 
progression. 

SysTEMS OF WASHING. 


In Europe, gas-works practice has consistently followed the 
lines of the various types of mechanical washer, which are 
alike in that they employ a general counter-cyrrent principle, 
but incorporate a number of single contacts which individually 
are not of a counter-current mechanism. American works have 
washers of these types, but there has been a considerable turn- 
over to a multiple series of tower scrubbers. These are the 
same apparatus as the washer-coolers previously described, but 
without the external cooling coils. There have been develop- 
ments in Europe recently on these lines,** but at the time of 
writing nothing has appeared to show whether they represent 
any advance in technique. 

Any of these systems may be found associated with the Livesey 
type washer, which we have mentioned in its function as a tar 
extractor. It is common practice to feed this washer with the 
strong liquor from the ammonia washer in counter-current with 
the gas. 

The success of the mechanical washer is found in that the 
accurate distribution of the gas and liquid streams is guaranteed 
by the controlled movement of the washing surface as well as 
by the actual construction of the apparatus. Comparing this 

14 C, B. Marson and J. W. Cobb, University of Leeds. Gas Fellowship 

Reports to The Institution of Gas Engineers, 1925-26. 


18 R, Miles. Newton Chambers & Co., Ltd., Sheffield. “Gas JOURNAL,” 


May 2, 1928. 








with a single tower scrubber, the latter depends primarily on its 
structure only, and the forces of gravity procure the necessary 
movement. The mechanical washer has in this the advaniage, 
whereas its disadvantage theoretically lies in that it can have 
only a finite number of steps. This disadvantage is, as we 
shall see, only apparent—that is, as compared with the single 
tower scrubber which, according to current theory, should be 
free from such a limitation. 

The multiple series of towers mentioned above has the same 
characteristics as the mechanical washer, in that each contact js 
carried out with disregard of strict counter-current (a rapid re- 
circulation of liquid is maintained through each tower, while a 
properly proportioned feed of water is given to that tower in 
which the gas is treated last; an intermediate receiving tank 
overflows, in virtue of this feed, into the mext stronger), 
Usually, by means of a centrally placed vertical partition, the 
gas and liquid are made to descend together in half of the 
scrubbers, and in the other half the gas ascends; an obvious 
convenience of construction. 

This washing apparatus, therefore, seeks the positiveness of 
distribution given by the rotary types, along with the cheapness 
and simplicity of tower fillings as contact surface. In actual 
fact it is usual to have only four to eight individual contacts, 
whereas the rotary machines commonly have from eight to 
twelve, or even more. 


LIMITS OF PERFORMANCE. 


The importance of these considerations lies in this, that the 
process of washing gas free from ammonia with water is pro- 
bably the most exacting demand of washing apparatus in gas- 
works to-day. The highest efficiency is demanded because a 
large proportion of removal (often 98 to 99 p.ct.) is required, 
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The points indicated are actual concentrations of ammonia in the liquors 
in successive sections of a mechanical washer, represented as proportions of 
the concentration finally attained. In the higher range a geometrical pro- 
gression is approximated to, and the lines are drawn through the points 
representing such progressions. 


along with the maximum concentration of the wash liquid. 
Using the parallel often drawn between gas washing and heat 
exchange, it is equivalent to the demand that a hot fluid should 
be cooled within a fraction of a degree of the cooling means, 
using for the purpose the minimum flow of the latter. 

The simplest way of perceiving the point at issue is to con- 
sider that in a sectional contact apparatus, such as the rotary 
washer, the gas is finally treated, not with the pure wash-liquid 
(in this case clean water), but with the product of reaction in 
the last contact chamber, at the maximum concentration which 
it can attain in that chamber. Obviously, therefore, there 1s 
an advantage in dividing the available washing surface into as 
many separate contact chambers as possible, while maintaining 
strict counter-current flow in the series. ; 

A full theoretical examination of this question is not possible 
in the present circumstances, but an illustration of the point 1s 
given in the Third Report of the Research Committee of the 
National Benzole Association of Great Britain, p. 147. A paper 
by Masson and McEwan also deals with this and kindred 
matters.” 

It was mentioned that the single tower scrubber is usually 
regarded as independent of any such considerations. According 
to the writer’s view, however, this is hardly the case. The 
formule usually employed to show the properties of these 
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scrubbers, such as that of Donnan and Masson,” are strictly 


arallel to the general formula for heat-exchange apparatus,** 
and are really independent of any relative dimensions such as 
height and diameter. A velocity coefficient may be incorporated, 
put this is not quite the same thing. 


‘TOWER SCRUBBERS. 


It is possible to regard a tower scrubber on the same lines as 
a sectional scrubber; that is, as a series of contact vessels 
between which counter-current exists, but within each contact 
strict counter-current is departed from. Any section of a per- 
fect tower scrubber should have the property that the ultimate 
possible transfer in an infinite time of passage is represented 
by an exact exchange of the extreme concentrations for one of 
the streams. This property depends on the distribution and 
the tower filling being perfectly uniform and homogeneous. 

A more or less consistent departure from such perfection may 
be assumed for a practical construction. Thus an actual tower 
can be imagined as made up of a series of sections of reduced 
height-diameter ratio, in each of which the falling away from 
exact conditions is represented as equivalent to the by-passing 
out of contact of a certain proportion of the liquid flow. A 
good filling would achieve such a standard with a small height- 
diameter ratio, and a less efficient one would demand a larger 
ratio. 

Consequently there is here an indication of the necessity for 
a larger height-diameter ratio for the poorer grades of filling 
materials. The tower must have not less than a certain num- 
ber of sections, each of the required standard, in order to make 
the best use of the contact area it contains. 

This leads to two conclusions which are parallel with the 
known properties of sectional contact apparatus. For any 
specified service there is a minimum value of n, the number of 
separate contacts, and there is also a value of n beyond which 
the advantage of division practically disappears; and the cost 
of the apparatus will generally rise as the value of n is 
increased. 

(When increasing the value of n it is assumed that the total 
surface of contact is held constant. The increase in value of n 
is obtained, of course, by raising the height-diameter ratio, 
which makes possible the regarding of the tower as made up of 
more sections each of the standard property in respect of 
distribution.) 

Entrainment of wash liquid in the gas is also found to have 
an effect equivalent to the diminution of the effective number 
of contact sections. This effect of entrainment, in limiting the 
capacity of counter-current apparatus for washing and distilling, 
is frequently attributed to other circumstances, and is, in the 
author’s opinion, present in many cases where it is not sus- 
pected. 

In connection with the general theory of counter-current 
washing, it may be noted that the main considerations govern- 
ing the use of towers in series are dealt with in a paper by 
Still.” It is shown that the capacity of the installation is at 
the maximum when exact counter-current holds throughout 
the series. In practice each tower is given a larger flow of 
liquid, by recirculating, than is actually demanded. Obviously 
this must be done to overcome the faults of distribution which 
would show more definitely if the minimum flow, equal to the 
liquid input, were alone circulated. This paper is worked out 
as for benzole removal, but applies equally to any series of 
towers, such as the intensive scrubbers of American practice. 


WASHERS. 


The mechanical washers in common use are of two main 
types. The horizontal rotary machine has a mass of con- 
tact surfaces mounted on a rotating shaft which causes the 
washing surface to be continually re-wetted before presenta- 
tion to the gas. This apparatus is, for a given service, high 
in first cost, but if well designed and constructed will compen- 
sate for this by long life and low upkeep charges. 

The various centrifugal washing machines create a series of 
contacts in separated chambers by projecting quantities of the 
wash liquid to spray through the gas stream. The sprayed 
liquid returns to the same tray from which it was drawn, and 
the appropriate rate of counter-current flow goes on by gravity, 
independently of this mechanical movement. 

In the design of such machines two facts of importance have 
tobe kept in mind. The limitation imposed by the necessarily 
finite number of contacts operates even if the extent of the 
surface be enormously increased. Therefore, there is an econo- 
mic limit to the amount of such surface which need be created. 
Further, there is the disadvantage of entrainment if the sprays 
be of too fine a character. Any carrying-over of spray with 
the gas reduces the efficiency, which can only be met by an 
Merease in the wash-liquid, which is undesirable. 


WASHING By ACIDS. 


The retaining of volume of ammonia liquors at the lowest 
Practica’le figure being found to be so important in the economy 


Lis C.1., 1920, 236 T. Also “* Brown. J.S.C.I., 1925, 410 T. 
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of gas-works, it is not surprising that attempts have been made 
to eliminate the final washing process in various ways. These 
have generally taken the form of converting into sulphate the 
ammonia not absorbed into the water of condensation. The 
general type of such plant is found in its complete form in the 
semi-direct system of recovery on coke plant, used by Koppers 
originally. This recovery method has apparently not been ap- 
plied hitherto in gas-works using other than oven benches.” 

A large works in this country will, however, shortly come into 
operation, where mixed horizontal and vertical retort gases 
will be treated on the semi-direct system. Another system, 
however, is in successful operation at various works wherein 
the cooled condenser liquor is brought into contact with the 
gas after cooling and tar extraction, thus ensuring that the 
maximum absorption has taken place into such liquor, and 
thereafter the gas is washed free of ammonia by bubbling 
through sulphuric acid (admixed, of course, with water and 
ammonium sulphate). Early plants on these lines seem to have 
had but moderate results, but recent surveys on two fairly large 
installations” show that there is no reason why success should 
not be attained. 

Some water is likely to be contributed, particularly in cold 
weather, from the gas by condensation and absorption. In such 
weather, it may be noted, the ammonia content of the gas will 
be below the average. 

It was formerly reported that the gas which had been so 
treated was liable to create difficulties in oxide purifiers, as a 
result of entrainment of acid. These reports appear to apply 
to some small and early plants, ana it does not appear to occur 
in later ones. Jt should be noted that the operators of these 
plants find it possible and advisable to allow a trace of ammonia 
to pass the washer, to maintain the maximum activity in the 
purifiers. 

The advantages of working with the acid catch are appreci- 
able; but too much must not be expected. The full advan- 
tages are, of course, only possible to works which possess a 
sulphate of ammonia plant. In view of the general tendency 
for bye-product sulphate to become unremunerative, and of the 
possibility that centralized treatment of ammonia liquors may 
shortly be the only means of combating this tendency, the op- 
portunities for the wide adoption of acid treatment may dis- 
appear. 

Gas Dryinc 


The first proposal to distribute coal gas in a dehydrated state 
appears to have come from Lucien Brémond, of the Versailles 
Gas-Works; and his objects and methods can be read in E.P. 
997 of 1877. The only advantage desired was to inhibit the 
deposition of naphthalene, which it is positively stated is to be 
procured by dehydration. Brémond, according to this specifi- 
cation, demands dehydration ‘‘ to the utmost; ’’ and the reason 
for this would appear from an article published in the ‘‘ Journal 
du Gaz et de L’Electricité,’’? which was abstracted in the ‘‘ Gas 
World ”’ of 1888.7? Brémond here states that naphthalene can 
be produced in the gas after leaving the purifiers, by interaction 
between water vapour and other gas constituents in the cold. 
In consequence of this somewhat unorthodox view he must 
have complete dehydration, and therefore cites only such agents 
whether liquid or solid, for dehydrating as will give complete 
dehydration. 

Later, dehydration of air for furnaces (e.g.. blast furnaces) 
was proposed by various means, including most of the practic- 
able methods. The importance of dehydration of air in the 
blast furnace is to prevent the formation of water gas, which 
reaction, by absorbing heat, reduces the temperature in the fur- 
nace measurably, and cuts down output more than in propor- 
tion to this heat. 

Mention has more than once been made in the Technical 
Press of the superior condition of dry meters used on natural 
gas, which is distributed dry on account of its having been re- 
leased from pressure in the oil measures; and it was sug- 
gested that means would be found in the future to procure 
this condition in manufactured gas. 

Moisture in distributed gas appears to require at least two 
conditions in order to appear as a harmful impurity. These 
two conditions are that at some point it should be condensed 
to the liquid state, and that there should be some oxygen pre- 
sent at the same time. It is doubtful whether other agents 
which have been cited are effective in the absence of these con- 
ditions. Experiments conducted by the author and others® ** 
tend to this view. 

At a point nearing saturation there is slight attack on iron, 
in the apparent absence of liquid deposits, but it is probable 
that there is an absorbed film of water in these circumstances, 
which is not perceptible by ordinary means. The rate of corro- 
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sion was in one case, employing gas at about go p.ct. satura- 
tion, estimated to be of the order of one-hundredth of the rate 
found with the same gas under conditions of complete satura- 
tion—1.e., with a perceptible deposit of water present. 

It appears, therefore, that the important requirement is that 
gas being distributed should be so far dehydrated that it will be 
tree from the possibility of further condensation throughout its 
journey to the point of consumption. The climatic conditions 
chiefly will dictate what margin should be allowed. Statistics 
are not available for more than one or two regions, but so far 
it appears that a proportion of removal of 50 to 60 p.ct. will 
cover most demands in this respect. 

This aspect of the question has been reviewed by Harris® in 
the first description of actual operation of a plant for water 
removal from gas. Previous to this a comprehensive examina- 
tion of the possibilities of various methods of dehydration of 
gas was made by Sperr,”* including four groups : Compression, 
refrigeration, chemical and physical absorption, and adsorption. 
It is clear that, in the absence of some special circumstances, 
each of these represents the necessity cf a cyclic process. This 
appears most clearly in the case of the refrigeration method ; 
and the power demand of the compression method could be 
brought into line with this statement. The absorption and 
adsorption processes employ a reagent which has to be re- 
generated (or removed entirely from the system, which would 
make one of the special circumstances just mentioned). 

In the case of the compression and refrigeration processes it 
is easily seen to be true that the further the process is carried, 
the more expensive it becomes, particularly when compared 
with the diminishing quantities of water removed. The same 
is true of the absorption and adsorption, where, for example, 
the regeneration is carried out by re-evaporation of the diluted 
agent. This consideration destroys any distinction between 
agents such as sulphuric acid, silica gel, &c., which can give 
substantially complete removal if desired, and the agents such 
as salt and other solutions, which are applicable up to a certain 
proportionate removal only, if the desirable and economic limit 
of dehydration is within the field of the latter. 

This condition appears to be existent, and the choice of an 
agent will probably depend on other characteristics than the 
ultimate possibilities of the substance. Some other results of 
this conclusion will appear later. 


COMPRESSION. 


Power cost will be the primary consideration in the question 
of whether to compress, and how far. To create a sufficient 
margin of dehydration, a pressure of (say) 30 lbs. gauge will 
be required, and immediate cooling of the gas to retain the 
water at the point of compression. The power consumption can 
be estimated at 80 u.P. per million c.ft. treated, and the water 
for cooling at 20,000 galls. per million c.ft. 

Installation cost is to be reckoned high in comparison with 
other methods, even when distribution is effected at a pres- 
sure approaching that of the dehydration apparatus. In fact, 
in such cases, it would rrobably be preferred to have a dupli- 
cate compressor for stand-by. If distribution at low pressure 
is intended, it would be possible to recover some of the power 
cost by causing the re-expansion to do work. This would again 
imply a higher first cost. 

Reference should be made to the report on ‘‘ Dust and Mois- 
ture Control ’’ to the Pacific Coast Gas Association, 34th 
Annual Meeting.” 

Compression plant would presumably require continuous 
supervision, on the lines of exhausting plant, and would have 
to register accurately therewith, or with the momentary rate 
of consumption. No particular difficulties seem likely to arise 
in this respect. 

REFRIGERATION. 


The refrigeration method starts out with the handicap that 
the whole mass of the gas has to be cooled, a heat load being 
thus incurred which cannot be turned to useful account, un- 
less it is through heat exchange with the incoming gas. With 
certain grades of gas, undesirable deposition of bodies other 
than water is likely to occur; and if cooling below 32° Fahr. 
were practised, trouble with solidification of ice would arise. 

Actual proposals** appear to have been made to limit the 
treatment to washing gas with refrigerated water, which ob- 
viates the last possibility. It does not appear to the writer 
that a sufficient dehydrating effect can be hoped for by such 
means. The minimum temperature of the water is above its 
freezing-point by a considerable margin; a further margin is 
necessarily implied between this temperature and the dew-point 
of the treated gas; and (in the apparatus actually proposed, 
which employs atomizing sprays to effect the contact) any 
entrainment effects will give a further step away from the 
minimum. With all these margins it is estimated that the best 
result possible is a dew-point of 40° Fahr. In the article by 
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Bragg it is stated that this should be sufficient; but it js 
difficult to believe that this statement will be justified. !ven 
in England, where conditions are, relatively, equable and mild 
the writer has found gas leaving holders at 35° Fahr. wer 
long periods, and has received reports of frozen service pipes 
chiefly on street lighting. , 

In countries where underground mains have been {ound 
frozen, the safe dew-point must be very low at times. In this 
country, at any rate, it would be a doubtful and difficult pro. 
position to put before the medium and small works, : “the 
plant would require a class of supervision which could not 
readily be accorded, at least without a special and large 
charge. This would be particularly observed, as againsi the 
result achievable, and in comparison with other possible pro. 


cesses. The necessity of dealing with deposits of naphthalene 
and other hydrocarbons would doubtless vary at different 


works, but, except so far as the former was removed, would 
not add to the attractiveness of the process. 
ABSORPTION AND ADSORPTION PROCESSES. 


It is clear, in considering the compression and refrigeration 
proposals, that the main matter is how far to carry the inten- 
sity of the treatment, and the cost incurred at the stage chosen, 
Exactly parallel considerations apply to most of the possible 
treatments which come under the above heads. So far, the 
agents which appear to have been proposed for the actual 
dehydration of the gas ‘are: Saturated solutions of salts (e 


calcium chloride) as in the process described by Harris ;** solid 
reagents (e.g., lime, calcium chloride); sulphuric acid; phos- 


phoric acid; glycerin; and silica gel. 

Reports are available at the present moment only on the first 
of these proposals, which has been adopted in about twenty 
works, all in Great Britain. ; 

The theory can be applied to all these possible processes in 
the following manner. In all cases, except perhaps where sul- 
phuric acid is proposed, the necessity of regeneration has to be 
considered. Consequently, whatever fraction of the saturation 
pressure of water is to be the object of the process, the reagent, 
diluted below the concentration appropriate to give this result, 
has to be brought back to a state of useful concentration. The 
maximum effect is, therefore, regulated, among other factors, 
by this: The absorbed water must be expelled from the re- 
agent, which is such that it has always a vapour pressure only 
a fraction of the saturation pressure of water. Thus it will be 
seen that the higher proportions of water vapour removal from 
the gas, if desired, will always demand a more rigorous after- 
treatment of the absorbent, and the extra removal in the ab- 
sorber will be progressively more slender as the regeneration of 
the absorbent becomes more difficult. 

The second important circumstance to note is that there is in 
every case a heat evolution more or less proportional to the 
quantity of water absorbed (i.e., brought into the liquid or solid 
state). The re-acting vessel, therefore, tends to suffer a rise 
in temperature. Such a rise, by raising the vapour pressure 
of the absorbent, reduces the power of absorption of the re- 
agent, which power is necessarily proportional to the difference 
of vapour pressures between the gas and the reagent. The 
latter can conceivably be such that the effect of such a tem- 
perature rise will be negligible (as in the case of strong sul- 
phuric acid, or silica gel in a highly active condition), but the 
continued repetition of the action in a cyclic process depends, 
as we have seen, on the possibility of regeneration. 

It has been proposed** to employ sulphuric acid at a suitable 
concentration, and after dilution to transfer it to a sulphate of 
ammonia plant. Whether this process can be used without ill 
effects on the gas, the writer is not prepared to say, but its 
adoption presupposes the existence of the sulphate plant, and a 
duplicate acid storage; or alternatively a buyer for the acid 
after its absorption of water and any other impurities it may 
have acquired. Another important objection is that it is by no 
means certain that a sulphate plant will take care of the addi- 
tional water thus introduced into the saturator. The problem 
then becomes again one of evaporation. 

Reverting to the temperature rise, which can be easily and 
accurately calculated from the moisture absorbed, with careful 
note that as the temperature rises the absorption progressively 
decreases, and with one or two minor corrections on the fines 
of heats of dilution, we may note here that, with uncontrolled 
rise of temperature, an absorbent capable, according to its 
measured vapour pressure, of reducing the moisture content of 
the gas to one-tenth of the saturation pressure will, if applied 
to gas at 70° Fahr., cause a rise to about 108° Fahr., with the 
result that only 64 p.ct. of the water content of the gas, enter- 
ing saturated at 70°, will be removed. This result could be 
equally well achieved by using an absorbent with power to take 
up exactly 64 p.ct., and controlling the tempersture so that the 
final contact of the gas with the fresh reagent was at a tem- 
perature no higher than the original. 

These conditions are fulfilled by the process quoted a: 
in this country, and which has now, on one works, been succes 
fully operated for two years.2> The results, as regards main- 
taining a water-free distributing system, have been valized 
throughout, and the cost, which, though the works in question 
is of only approximately 1 million c.ft. per day maximum out 
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put, is under o'25d. per 1000 c.ft. treated, has been much more 
than repaid by the cessation of complaints, and the progressive 
reduction: in rate of degradation of dry meters. The life of iron 
parts in the pipes and services cannot, of course, be said to be 
known under the new conditions, but there is clearly good 
reason to hope that, internally, their condition will remain un- 
impaired. Direct experiment, so far, is confirmatory. 

The proportion of removal which has given these results is 
about 60 p.ct. from the saturation pressure, and is obtained by 
the use of calcium chloride solution as the absorbing agent. In 
our climate, at any rate, there would not seem to be any neces- 
sity for going beyond this proportion.** This conclusion is sup- 
ported by similar results on other installations, including one 
which operates at the outlet of the gasholder®’ at the rate of 
consumption; and by a study of such data on relative ground 
and air temperatures’as are available. It should be borne in 
mind that such an absorption process gives a progressively 
lower dew-point according to the temperature at which the gas 
enters, and also according to that of the cooling water available. 
Thus it works generally in sympathy with all the broader 
climatic variations, and there is found te be a margin of safety 
to cover the temporary and accidental variations. 

The following compariscn of proposed absorbents may be 
made : 


SULPHURIC ACID: Cheap and effective. Requires special plant. Regene- 
ration not advised, preferably used for other purposes. Possible 


reactions with gas constituents. 

Calcium chloride. Silica gel. Difficult to handle in cyclic manner, 
and would be to regenerate in situ, making intermittent process. 
Calcium chloride has possibility of liquefying. Silica gel capable 
of various secondary reactions and not unlikely to lose activity. 
Cooling of reaction bed very difficult, therefore reagent must be 
highly absorbent ; this implies exacting regeneration stage. 


SOLIDS 
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SALT SOLUTIONS: (Calcium chloride). Limited to absorption of about 
65 p.ct. unless cooling conditions better than normal. Cheap, and 
easily obtained. Solution high in water content, regeneration very 
flexible. Viscosity low, good condition for absorption and heat 
transfer. Non-corrosive as thus used. Other salt solutions 
correspond in varying degrees. 

GLYCERIN: Fluid at all 
range for dehydration. 
limited, therefore exacting, 
attempted without cooling High 
coefficients in absorption and cooling. 
expensive. 


in effective 
available very 
particularly if process 
viscosity causes low transfer 

Slightly volatile. Relatively 


concentrations, 
Range 
regeneration 


but highly viscous 
of compositions 


The following are representative costs for the compression, 
refrigeration, and absorption processes. ‘They are based on 
installations of one million c.ft. per day maximum capacity, 
and a kumidity of 4o p.ct. in the treated gas is assumed. (The 
refrigeration plant, however, as pointed out, will not give this 
result except when handling gas at fairly high initial tem- 
peratures.) 


; Absorption 
—_— Compression.) Refrigeration.| by Calcium 
Chloride. 
Cost of plant, foundations, &c. (no 
duplication of equipment allowed 
for) deny ht ks ee 8 £1600 £1400 | £1500 
Power consumption, kW. = 60 10 2°5 
Water consumption per million c.ft. 20,000 galls.| 4000 galls. | gooo galls. 
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Some Technical and Economic Aspects of the Bye-Product 


Ammonia Recovery Problem. 
By P. PARRISH. 


Authoritative Body: The Joint Fuel Committee of The Institution of Gas Engineers, the Society of 


Chemical Industry, the Coke 


Oven Managers’ Association, and the Institute of Fuel 


No one denies that the manufacture of ammonium com- 


pounds from bye-product ammonia on an economic basis con- 
stitutes a distinct problem at the present time. The progres- 
sive increase in the production of ammonium sulphate manu- 
lactured from synthetic ammonia, and the consequent fall in 
selling price, makes the problem more acute. An indication 
of the gravity of the situation is afforded by the recollection 
that fifteen years ago the realization by many gas undertakings 
by the recovery of ammonia and its conversion to sulphate of 
ammonia or other ammonium salts represented 15 to 20 p.ct. of 
the cost of the coal. To-day the larger gas undertakings deem 
themselves fortunate’ if their revenue for bye-product ammonia 
covers 5 pct. of the cost of the coal. These conditions, in a 
measure, apply to coke ovens. 

The cost of recovering bye-product ammonia to-day at many 
medium and small gas udertakings ranges from 6d. to 1s. 6d. 
per ton of coal carbonized. The question arises at once : Why 
should it cost more to recover and subsequently release am- 
monia from gas liquor than it does to produce ammonia by a 
complicated process, involving expensive plant? It is not pro- 
posed to give a direct answer to this question, but rather to 


*xamine one or two technical and economic aspects which must, 
at least, afford some information relative to the question pro- 
pounded, 

One outstanding factor cannot be ignored. This relates to 
the mavnitude of the manufacturing operations as the synthetic 
amin works at Billingham. It has been announced that 
they hope to complete their programme by 1930, when the 
total put of ammonium products will be equivalent to 2100 
tons ulphate per day, or,over 750,000 tons per year. Even 
assu this programme is not realized, and that, in view of 
Lor chett’s declaration at the Adriatic Conference, th 
_— output will be 1000 tons, per day, or 360,000 tons per 
‘rar, ‘is a stupendous quantity. It is known that the largest 
warns oducing ammonium sulphate from bye-product am- 
vonla oes not exceed 25,000 tons per year. 

a ‘ gnized that gas for power, lighting and heating is 
ma ry product of gas undertakings, and that the recovery 
es inonia is a secondary consideration. Similarly, in the 
mesa ke oven plants, coke is the primary product, and the 
daae fF ammonia is a less important consideration, Am- 
se weer, must be recovered, whether. gas or coke is 

Pury product, arfd, dependent on the nature and efficiency 


of the recovery process, a revenue or a loss of some significance 
may be incurred. 

Many agree that there are far too many gas-works carboniz- 
ing coal to-day. It is true that the cost of the transmission 
of gas is an important item in the selling price of coal gas. 
Even so, it cannot be doubted that carbonization could be con- 
centrated at a number of points with advantageous results. 
Any such concentration would be a step in the right direction 
in mitigating the gravity of the bye-product ammonia recovery 
problem. Despite any such centralization of carbonization as 
is foreshadowed, the belief is held that the recovery of am- 
monia at the majority of works should only proceed to a certain 
point, and that its final treatment should be carried out at a 
number of centrally-situated chemical works. 

At such works spent oxide should be converted into sul- 
phuric acid, and the ammoniacal intermediate products should 
undergo treatment in the manufacture of final ammonium pro- 
ducts. What the situation of these works should be, and how 
many carbonizing undertakings they should embrace, need to 
be viewed from both the technical and the economic aspects. 
What is involved will be discussed later. 

During the last twelve months many suggestions have been 
offered as a partial or complete solution of the problem in 
question. Some refer to the method by which the ammonia 
is recovered; others relate to the utilization of anhydrite in lieu 
of sulphuric acid in the manufacture of ammonium sulphate. 

Some (and among these is Mr. L. H. Sensicle, vide ‘* Gas 
JournaL,”’ Vol. 182, pp. 384-391) think that the problem can 
be solved by adopting the direct process for the recovery of 
ammonia as ammonium sulphate, on the lines conducted at 
some of the coke oven plants to-day. Others think that con- 
centrated gas liquor should be produced and sent to a cen- 
trally-situated works treatment ; think this inter- 
mediate product should take the form of concentrated ammonia 
liquor; and there are one, 
who think that the ammonia should be recovered at gas-works 
in the form, of ammonium sulphate solution containing 40 p.ct. 
(NH,),SO,, and that this should be sent to centrally-situated 
works for conversion into ammonium of uniform 
quality and special crystal size. 

it will be well to review bricfl 
that a complete picture of the proble 
recovery can be correctly envisaged. 

1. In the writer’s view there 
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process of sulphate of ammonia manufacture. It is true that 
coke-oven recovery plants are said to operate the direct pro- 
cess, but the last-named is more imaginary than real. A 
salient feature of the so-called direct process is the avoidance 
of any condensation prior to the absorption of ammonia in sul- 
phuric acid. If one succeeds, ammonium chloride is usually 
carried to the saturator, and this apparatus and the mains 
leading from it must suffer from corrosion by hydrochloric 
acid, due to the dissociation of ammonium chloride. 

Efforts to overcome corrosion by spraying tar, creosote, or 
water, to remove ammonium chloride, have not proved too 
successful. With a spray of the type indicated, a thick, viscous, 
tarry mass containing ammonium chloride is produced. The 
has to be treated in a suitable way, for the recovery of muriate 
of ammonia, which is impure, and for which there is only a 
limited sale at a very low price. 

It is known that the quantity of devil water condensed after 
the saturator is not inappreciable, and that it possesses toxic 
properties. Many determinations with average coal, as car- 
bonized at gas-works, have been made, and it is known that 
(a) about 16 gallons of water per ton of coal carbonized is due 
to the coal substance itself. In addition to this, the water 
(b) introduced via the 70 p.ct. sulphuric acid has to be evapor- 
ated, and/or entrained, and this amounts to 80 gallons per ton 
of sulphate of ammonia (25°7 p.ct. NH;), made; or, assuming a 
recovery of 28 lbs. of sulphate of ammonia per ton of coal 
carbonized, one gallon of water per ton of coal treated. 

Where 80 p.ct. sulphuric acid is used, about 47 gallons of 
water have to be evaporated and/or entrained, representing on 
the former basis 0°6 gallon per ton of coal carbonized. Fur- 
ther, 15 to 20 gallons of wash water per ton of sulphate of 
ammonia manufactured have to be introduced to the saturator, 
to maintain the centrifugal in a satisfactory condition for 
operation. 

If the direct ammonia recovery process were installed at gas- 
works where steaming is the vogue, the quantity of water may 
well increase to a very sensible extent, from (say) 20 to 30 
gallons, or more, per ton of coal carbonized. Moreover, the 
quantity of tar is not nearly so satisfactory as that yielded by 
the semi-direct or indirect processes. In some cases it re- 
sembles pitch rather than tar. 

It would appear that the so-called direct process is umsuit- 
able for application to gas-works, if for no other reasons than 
those stated above. 

The semi-direct process is the one favoured by most chemical 
engineers and coke-oven managers in this country. It aims 
at reducing the production of gas liquor to a minimum. Its 
application to gas-works practice would introduce defects 
which cannot be ignored. Among these, mention may be made 
of the following : 

(a) Dilution of the bath by the water vapour resulting from 
the condensation of steam from the steam-ammonia stream 
constitutes a disability which must inevitably occasion loss by 
reason of the production of redundant mother liquor. 

(b) The reduced solubility of ammonium sulphate in the 
saturator liquor, due to the bath being operated at a tempera- 
ture of 40° to 46° C., would lead to the use of an intermittent 
feed of acid, with the result (1) that tarry matter would be 
arrested in such a form as to constitute a nuisance, and (2) 
sulphate of ammonia in the form of a powder of an indifferent 
colour would be produced. 

It is true that steps could be taken to reduce or circumvent 
these difficulties. It is known that Koppers pre-heat the gases 
leading to the saturator, and that the Semet-Solvay Company 
provide a dephlegmator, with a view to removing water vapour, 
so as to avoid diluting the bath. Despite these provisions, 
which have certainly helped to make the process more satisfac- 
tory, it cannot be said that the sulphate of ammonia produced 
is altogether satisfactory in point of crystal size. 

What are the alternatives to the process already briefly dis- 
cussed? They would appear to be these : 

(a) Gas-works could still continue to recover ammonia as gas 
liquor, as obtains to-day, but instead of distilling the ammonia- 
cal liquor for the manufacture of sulphate of ammonia, it 
would be possible, by a slight modification of the sulphate of 
ammonia plant, to produce concentrated gas liquor. This 
product could be sent to a centrally-situated works, at a reason- 
able cost as regards transport, for conversion to suitable am- 
monium products, or 

(b) Steps could be taken to recover the ammonia as a solu- 
tion of ammonium sulphate, containing 40 p.ct. (NH,).SO,. 

It will be well to examine what is involved in connection with 
the two processes in question. 

Process (a): Concentrated Gas Liquor. 

It is certain that at many works it will be profitable to con- 
centrate gas liquor, rather than send it, containing about 2 
p.ct. of ammonia, to chemical works at some distance, and then 
be called upon to pay for its removal An example can be cited 
by the author from personal experience, which is undoubtedly 
typical of many cases at other gas-works. The works in ques- 
tion carbonize 5000 tons of coal per year and produce 400 tons 
of gas liquor of 11-0z. strength. At present, the gas company 
is paying 4s. per ton for the removal of the ammoniacal liquor 
from its works. At a cost of £500 it would be possible to erect 
plant capable of distilling one ton of gas liquor per hour, and 
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producing concentrated gas liquor of 15 p.ct. NH; content, 
The cost of concentrating 400 tons of gas liquor in a 1 ton per 
hour ammonia still at such works would be approximately as 
follows : 


tim a 
1. Labour 400 085 — 16 days’ wages ; three shifts per 
24 hours 
24-hour day = 48 shifts at 10s. 6d. per shift . 40 


2. Steam for distillation, based on 30 lbs. per 100 lbs. of 
gas liquor = 120 tons at 3s. perton . . .-°. . 18 0 o 





3. Cooling water and repairs and maintenance ane © oO 

4. Interest on capital and depreciation on plant, at (say) 
70 p.ct. per annumon{g00. . . -. - - - + SOO 
£98 4 0 


For such concentrated gas liquor it would be possible to pay, 
based on present market prices for sulphate of ammonia, for 
agricultural purposes, 7s. per ton, delivered into tank wagons 
f.o.r. at the gas-works. 

Thus, the realization for concentrated gas liquor would be 


(a): 


400 tons of gas liquor at 11 oz. strength would yield 
400 X II OZ. 
69 oz. 
liquor (15 p.ct. NHg content) at 7s. per ton oi 
(b) In addition to the above realization, the gas under- 
taking would not have to bear the debit of 4s. per 
ton on gas liquor of 11-0z. strength. Therefore, 
400 tonsat4s.perton .. . . +. + « « «+ 80 0 o 


= (say) 63? tons of concentrated gas 





1o2 6 3 

Thus, the economy effected by the installation of plant ‘ ; 

for the production of concentrated gas liquor would 
ee eile w fb Gee Me ho Mer ew wed Ce ae 

Although this saving is small, it is certain that it is in the 
right direction. The above example concerns a gas-works 
about twenty-five miles from the chemical works which treats 
the gas liquor. Of course, the greater the distance of 
a gas-works from the ammonia works, the more profitable is 
the concentration of gas liquor likely to prove. 

So far as medium-sized works are concerned, what is neces- 
Sary in their case is the installation of a reasonably large unit 
of distillation plant. Labour constitutes an important item in 
the cost of concentrated gas liquor. Similarly, steam, lime, 
and depreciation represent important items. 

Generally speaking, each works must decide for itself 
whether the manufacture of ammonium sulphate or the produc- 
tion of concentrated gas liquor, or the sale of gas liquor as 
such, or the production of ammonium sulphate solution, is the 
better proposition. 

Process (b): Ammonium Sulphate Solution. 

It is known that there is no technical difficulty in the recovery 
of 45 p.ct. of the total ammonia produced in the straight car- 
bonization of coal as ammonium sulphate solution containing 
40 p.ct. (NH,).SO,. Indeed, the whole of the ammonia can 
be so recovered, provided the virgin gas liquor is distilled, and 
suitably arrested in sulphuric acid. 

Where a gas-works is situated in close proximity to the 
sulphuric acid works, having ammonium sulphate plant, there 
can be no doubt that this process is likely to prove attractive, 
as the recovery of ammonia resulting from the carbonization 
of coal as ammonium sulphate solution, 40 p.ct. (NH,).S0, 
content, need be no more expensive than the production of gas 
liquor. That it is a much more valuable product goes without 
saying. 

It is true that in any such process extra work is thrown on 
the oxide of iron purifiers, which may be called upon to remove 
an additional 10 p.ct. of hydrogen sulphide. This need not, 
however, constitute any serious disadvantage. What is some- 
what more serious is that the carbon dioxide content of the 
gas is likely to be increased by 0°5 p.ct., and this will affect 
the flame temperature to such a degree as to warrant the con- 
sideration of means for eliminating the CO, content of the gas 
by an alkaline solution after the sulphuric acid special absorber. 

The plant for the treatment of ammonium sulphate solution, 
40 p.ct. (NH,),SO, content, in the production of crystalline 
ammonium sulphate, is simple to operate, and not unduly ex- 
pensive as regards capital cost. Moreover, a very attractive 
product can be produced from the viewpoint of crystal siz 
and character, as well as from the aspects of colour and nev- 
trality. 

Where the gas-works is situated some distance—say, mor 
than 25 miles—from a chemical works, then the cost of the 
carriage on sulphuric acid (namely, about one ton per ton © 
ammonium sulphate) and the removal of 23 tons of ammonium 
sulphate solution (40 p.ct. (NH,),SO, content) per ton of sul- 
phate render this method of operation less attractive than pr 
cess (a), to which attention has already been directed- 

Other methods are available for the utilization of gas liquo', 
but it is impossible to deal with these in the limited tim avail- 
able. 

Process (c): Anhydrite in lieu of Sulphuric Acid. 

What is important is that an examination should be made ol 
the process for the manufacture of ammonium sulphate where | 
anhydrite is used in lieu of sulphuric acid in more detail than 
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has hitherto been extended to this aspect of the subject. State- 
ments have appeared from time to time to the effect that 
the bye-product ammonia problem may possibly be solved by 
resorting to the use of anhydrite, in lieu of sulphuric acid, in the 
manufacture of sulphate of ammonia. Such statements "should 
not be accepted implicitly. Indeed, the whole position should 
be examined scrupulously. The number of unit processes in- 
volved in the utilization of anhydrite in the manufacture of 
ammonium sulphate is not generally realized. Neither is the 
importance of large-scale operations, nor the economics of the 
process, fully appreciated. 

Where concentrated gas liquor is used, and sulphuric acid 
is the source of the SO,ion in the manufacture of ammonium 
sulphate, a gas liquor still with heat interchangers and coolers, 
and a saturator and equipment, are the only plant involved. 

We come now fo the cost of anhydrite, having regard to the 
unit processes involved, in contrast to the price of sulphuric 
acid. It is known that anhydrite containing (say) go p.ct. of 
calcium sulphate can be obtained in the neighbourhood of the 
mines at 12s. 6d. per ton, but delivered London or the equiva- 
lent, it will cost 25s. per ton. How far the anhydrite process 
is likely to prove advantageous depends largely on the geo- 
graphical situation of the ammonia works in relation to the 
anhydrite mines. The following estimates will doubtless prove 
interesting, representing as they do, a pecuniary comparison 
of anhydrite (a) under the best conditions, and (b) under con- 
ditions obtaining in London, as contrasted with the price of 
sulphuric acid. 


ExaMPLE (a): Estimate Based per Ton of Ammonium Sulphate 
Manufactured, containing 25°5 P.Ct. NH3. 


s. d. 
(a) 24 cwt. of anhydrite at 12s. 6d. per ton at mines, sigs . 

2s. 6d. per ton carriage = 15s. perton. . . - 018 Oo 
(b) Grinding 24 cwt. of anhydrite at 4s. per ton . o 410 

(c) Extra cost for power and labour for filtration and 
handling the calcium carbonate sludge. . . a 

(d) Interest at 5 p.ct. and depreciation at 74 p.ct. on extra 
capital cost of plant—say . Ss 2 te « +s SS 
(e) Extra chemical supervision. * o 3 6 

(f) Cost of treatment of flue gases for carbonatation pro- 
cess . eo .2 6 

(g) Water for cooling and washing precipitated calcium 
carbonate cake . . : os « « &* &¢ 
£2 0 4 


Against the above, where sulphuric acid is used, one has the 
following charge : 


fs, ¢ 

111 tons of 70 p.ct. acid at (say) 55s. perton. . s : 6 
Difference in favour of the anhydrite process, ”~ ton of 

ammonium sulphate manufactured . % Io 8 








ExamPLe (b): Estimate Based per Ton of Ammonium Sulphate 
Manufactured, containing 25'5 P.Ct. NHs3. 


(a) 24 cwt. of anhydrite at 25s. per ton, delivered London, 
or equivalent 


(b) This item is identical with example (a) see « Se ee 
(c) ” ” ” 9 - & Blume 05 0 
(a) ” ” ” ” os 6 8 o 40 
(e) - o» - - eee 
(f) ” $s va és , ign Gpp *@ @ © 
(g) ” ” ” Po ee ee 

£212 4 


Against the above, where sulphuric acid is used, one has the 
following charge: 


a dee 

1‘11 tons of 70 p.ct. acid at (say),55s. per ton. . > 3 1 oO 
Difference in favour of the anhydrite process per ton of 

ammonium sulphate manufactured or o 8 8 


The comparison afforded by the two foregoing statements is 
as accurate as the writer’s experience will admit of. The 
figures show an advantage of 20s. 8d. per ton where anhydrite 
can be obtained favourably, and 8s. 8d. per ton where the am- 
monia works is situated in London, or the equivalent. 

It is obvious, therefore, that the anhydrite process as an 
alternative to the use of sulphuric acid needs to be carefully 
considered. The nature of the process, however, necessitates a 
medium-sized scale of operations, and it is the writer’s view 
that plant to deal with less than 30 to 40 tons of ammonium 
sulphate per day would not be warranted. 

Only one further comment is called for. Where the cen- 
trally situated chemical works is sufficiently large, it would, 
perhaps, be advisable to consider a process which involved the 
manufacture of di-ammonium phosphate and calcium nitrate 
from (a) concentrated gas liquor, (b) ground phosphate rock 
treated with sulphuric acid in the manufacture of phosphoric 
acid, and (c) the utilization of the precipitated calcium sulphate 
(which is really in a better fonm physically than anhydrite) in 
the production of ammonium sulphate. 

Incidentally, the calcium carbonate produced from the latter 
process could be treated with nitric acid obtained by the oxida- 
tion of ammonia (Ostwald process), to yield calcium nitrate 
and release carbon dioxide for the carbonatation process. 

One such cyclic process, possessing distinctive features, has 
been suggested by Dorr-Liljenroth, and it is certain that more 
will be heard of the process in the near future. 

As far as one can ascertain from a consideration of railway 
rates and other related data, the radius covered by any cen- 
trally-situated chemical works treating concentrated gas liquor 
or ammonium sulphate solution should not be more than forty 
miles. 
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In our issues for October 3 and 10 will 


appear further reports and papers before 


the Conference, together with the dis- 


cussions. 


Orders for additional copies 


of these numbers should be placed early. 
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Valuation of Gas-Works for Assessment. 
Six,—The discussion which took place on the comprehensive paper 
submitted by Mr. R. M. of Denny, to the North British 
Association of Gas Managers—and in particular the references made 


Simpson, 


tu the duty of the Scottish District Executive Board of the National 
Gas Council in helping to determine new legislation—calls for my 
deliverance on the activities of the Gas Council and the present 


position of the intensive subject of valuation of gas-works. 
fhe Management Committee of the Scottish District of the National 


Gas Council have had the subject intimately before them during the 


past two years. It was recognized at the outset that amended legis- 
lation must have regard to all public utilities—viz., gas, water, 


electricity, and lt is quite impossible for gas undertak- 
ings to press forward proposals on their own behalf, and to do so 
without the influence and presence of the other rtilities 
the present-day position of valuation of public utilities, 
uniformity of practice, is therefore 
both company and 


tramways. 


alone, and 
interested. 
without fair principle and lacking 
common to all the public services stated, under 
municipal ownership. 

In view of the joint interests involved and arising out of the 
clamant need for pressing the subject to finality and, if possible, 


obtaining legislation affecting Scotland—England has, of course, 


her own Valuation Act of 1920—the Conjoint Conference of Public 
Utility Associations called for a meeting of representatives in Scot- 


lund. The representatives were asked to determine what steps, if 
any, should be taken to have the existing law and position amended. 


rhe meeting took place in the City Chambers, Glasgow, in February, 


1927, and was attended by town council, county council, and com- 
pany representatives of electricity, gas, and water. Mr. W. E. 
Whyte (as Chairman of the Management Committee) and myself 


(as Secretary) attended, representing the gas undertakings. A pro- 
longed and tedious discussion took place; the situation being re- 
viewed in light of the fact that the revenue principle had been con- 
secrated by long usage and by a series of decisions of the Court of 
and ot the difficulty of introducing a new principle. It is 
not prudent, or indeed necessary, that 1 should- detail the views 
or the general findings arrived at. It was proposed by 
Town Clerk of Glasgow, that a Committee 
purpose of ascertaining and defining 
affecting the separate utility undertakings, 
should be taken subsequently, with a 
A Committee of. seven was appointed, 
writer, representing gas. The 


Session, 


expressed, 
Mr. Stenhouse, 
appointed for the 


now 
should be 
exactly the 
and to consider 


position as 
what action 
gislation. 


Whyte and the 


view to promoting le 


and included are Mr. 








[ We are not responsible for opinions expressed by Correspondents.] 


the local utility undertaking as a source of income in rates. The 
Convention of Burghs Committee, it is learned, have now taken g 
definite step forward; and it is hoped as a result that the matte 
will enter the region of practical politics in due course. Let wie add 
as regards the deliberations of the Convention of Burghs Com sittee. 
that. an agreed-upon arrargement for joint action has been c 
with the Committee of Public Utility Representatives. 

It is of some interest and value to refer to the opinions expressed 
by the Judges of the Valuation Appeal Court in the case of the 
Burgh of Denny in 1927 


ile lo 


Lord Hunter : Nothing can be more artificial probably, in the 
way of valuation, than the determination of the annual value 
of lands and heritages in the nature of public works, like water- 
works, where the owners of the lands and heritages acquire a 
revenue by rating without any intention of making profit. There 
have been, in connection with the revenue principle, a consider- 
able number of more or less extraordinary anomalies ; d, in 
reality, if you look at the mater from a_ scientific point ol view, 
it is often absolutely impossible to justif¥the results that ar 
reached. 

Lord Sanps: The system of valuations, as your Lordship has 
pointed out, under-the revenue principle—if principle it can be 
called—is extremely obscure and unsatisfactory.. It is 
sible for us, in applying that principle, to deal out justice; 
put it is just as impossible for us to deal out injustice. 


INL pus- 


Arising out of the expressed views of the Judges, a question was 
asked in Parliament of the Secretary of State for Scotland (Sir John 
Gilmour), as to whether he had received representations from local 
authorities, the Convention of Royal Burghs, and other rep presenta 
tive bodies in Scotland, directing attention to the anomalies in t 
valuation of public utility undertakings; and whether, having reg: be 
to these facts, the Government would promote legislation to amend 
the present law and practice. Sir John Gilmour replied that he was 
aware of the observations on the present method of valuation, and 
that he had received a number of representations on the subject. 
The question of introducing legislation to amend the Valuation .\ct 
is at present under consideration. 

I trust that sufficient evidence has been adduced 
weighty representations have been, and will continue to be, 
and that the appointed members acting on behalf of Scottish gas 
undertakings are in active support. Nothing is to be gained by th 
impatience that arises from the absence of knowledge or wild ges- 
after immediate results. May I suggest that gas under- 


to prove that 
made, 


ticulation 

































No. 23,855—24,536- 


Bearp, G. F. H.—* Tankless gasholders.’’ No. 24,231. 

Corey, H. | Manutacture of gas.’’ No. 24,414. 

Furry, G. ‘I ‘Gas burners.’’ No. 24,108. 

Gas UND TEER Grs.—‘* Generation of water gas.’’ No. 24,294. 
Grant, R. W. Electrolytic apparatus for gas manufacture.’ 


Nos. 2 },309, 24, 307: 


INTERNATIONAL COMBUSTION ENGINEERING CORPORATION. 


tillation of tar. No. 23,913. 
MinnourNne, R. J.—See Beard, G. F. H. No. 24,231. 
Norcate, R.—'* Apparatus for washing gas.’’ No. 23,955- 
Patrenaupe, E. L.—See Fuery, G. T. No. 24,108. 
Pinrscu Axt.-Ges., J.—” Dry gas meters. ”» No. 24,2 281 


Soutuy Metrorouiran Gas Company.—‘‘ Fireplaces. No - 24,407- 


{Extracted from the ‘* Official Journal ’’ for Sept. 5.1 


Nos. 24,537—25,185. 


, ae 
KRISTENSSON, A.——** Remov sulphuretted hydrogen from gases. 
No. 25,08 
LAIN Distill of soli rbonaceous materials. No. 
4.71 ; o. 9 
NELSON, A. ( Apparatus for drying sulphate of ammonia 
Nu 1.048 


* Dis- 


Committee is still in being, fully armed with complete information : : eae” ane 

a | - . hol ‘subject nd h 2s been “, work in er ng takings during this time of negotiation should not individually pro- 
up to date, on the whole subject, « é een < < 2n- a . al pee asa tie 
ing Government Departments. "More than this, it is not possible } 'Ote actions in the Court affecting valuation, without reference A 

: the National Gas Council for guidance? Nothing is conceivably 
lO say. ° : : A 
rhe ¢ ion of Roval Burghs has had the subject under inti worse as likely to confuse the situation and to trammel the bes 

( ition of Roy: g as hé e . . . . diag wai 
mat : tion for veral years past. This beste of Scottish endeavours of the representative bodies now dealing with the matter. 
itt co 4 LO! 0 ScVeCTa years past. L . : : ; 
public opinion is conscious of the real and substantial difficulty a lal J. W. NAPIER, i Ne ; ; 
confronting their own determination to bring about a change in the Secretary, National Gas Council District Executive 
existing system of valuation of public utility concerns. As regards ’ Board, Scotland. 
the Convention, it may be respectfully stated that their representa- Gas-Works, Alloa, 
tives are not without diverse interests, having in view the value of Sept. 22, 1928. 
> >< 
++ 
REGISTER OF PATENTS. 
APPLICATIONS FOR PATENTS. Ricuarpson, R.—See Nelson, A. C. No. 24,948. 
Tuorp, F.—See Carder, C. H. No. 24,840. 
[Extracted from the ‘* Official Journal’ for Aug. 29.] THORSSELL, - “See Kristensson, A. No. 25,082. 
WiLton, T. O.—*‘ Storage of coal gas.’’ No. 24,779 


[Extracted from the ‘‘ Official Journal’’ for Sept. 12.] 
Nos. 25,186—25,883. 


Barrerr Company.—‘ Recovering coke oven bye-products.” No 


25,571. 
Barwotr, R.—r'‘, Gas, cookers. No. 25,780. 
Cimiz, W.—** Gas producers.”’ No. 25,330. 
Coteman, F. S.—* Regulating gas supply to atmospheric §®@ 


burners.”’ *No. 251342: 
Cop.ans, S. * Time-controlled gas valves.’’ No. 
GENERAL Gas APPLIANCES, Lrp.—See Coleman, F. S. 
GERRARD, C..W+ G.—** Gas producers.’’ No. 25,730. 
Hetes, A. M.—*‘ Gas-fired boilers.’’ No. 25,671. 





Hrneace, E.—‘ Gas producers for motor vehicles.’’ No 390 

Heneace, M. B.—See Heneage, E. No. 25,398. 

Ret Power Devetopment Company, Ltp.—See Gerrard, C. W.- © 
No. 25,730. ae 

Soutn Metrorotiran Gas Company.—‘ Pulley-blocks, & No. 
25,006. 


‘ Grids for gas purifiers.’ No. 25,3- 


SPENCER, J. A. 
Turner, L. 
Vorru, i. * Gas 
Vorrnu, J. M.— See 


Voirn, W. e Voith, 


‘* Gas burners.”? No. 25,738. 
turbines.’’ No. 25,503. 
Voith. H NO. 25,503. 
H. No. 25,503. 
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MISCELLANEOUS NEWS. 


METROPOLITAN GAS COMPANY OF MELBOURNE. 


The Half-Yearly Meeting of the Metropolitan Gas Company was 
held in Melbourne on Friday, July 27—Sir Jonn Grice (Chairman 
of the Directors) presiding. 


The CHAIRMAN, moving the adoption of the report and accounts, 
said that the total quantity of gas sold for the half-year was 2036 
million c.ft., compared with 2016 millions for the corresponding half 
of 1927—an increase of 1 p.ct. The financial depression, which had 
been experienced over the whole of the half-year, amounted to some 
extent for the increase in output not being greater. The receipts 
from residuals, at £135,790 (compared with £159,860 for the June 
half of last year), show a reduction of £,24,000—a decrease of 
is p.ct. The net profits for the half-year amounted to 4#:124,000 ; and 
after allowing for payment of the dividend of 7s. 6d. per share, 
there remained a balance of £1736, which would be added to the 
amount carried forward. 

Owing to a rise in the cost of manufacture, estimated at approxi- 
mately gd. per 1000 c.ft., the price of gas was increased by 5d. per 
1ooo ¢.ft.—viz., from 6s. 8d. to 7s. 1d.—as from December last. 
Following a notification to this effect, the Government decided to 
have an investigation made as to the justification for this increase, 
and appointed one of the leading officials in the Treasury Depart- 
ment (Mr. T. Forristal) for the purpose. In his report, Mr. Forristal 
stated that he found that the estimated cost per 1000 c.ft. for the 
current year, including dividend and reserves, was 7s. 23d.— 
approximately 7s. 3d.—this figure being based on 1927 manufactur- 
ing costs, plus increased charges for coal and wages, and assuming 
a 3 p.ct. increase in total gas consumption, which increase had not 
eventuated during the six months ended June. He concluded his 
report by observing that in view of the increased costs of produc- 
tion, the additional revenue obtained from the extra charge of 5d. 
per 1000 ¢.ft. in the price of gas would not be sufficient to enable 
the Company to set aside out of profits a sufficient sum to cover 
the full provision to reserve as permitted under their Act of Incor- 
poration, unless the Directors were prepared to reduce the dividend 
rate. Sir John Grice said that, in view of all existing circumstances, 
it was not thought that the present return on capital subscribed was 
too high. There had been no watering of stock, and a most im- 
portant matter to be borne in mind was that the interest on the 
whole of the money invested in share capital, premium capital, and 
debenture capital was only 72 p.ct. 

Mr. LLEWELLYN Evans seconded the adoption of the report and 
accounts. 

Mr. S. HattaM moved that a dividend of 7s. 6d. per share be de- 
clared out of the profits for the half-year; and Mr. C. B. Evans 
seconded the motion, which was carried. 


-— 
—_ 


AUSTRALIAN GAS LIGHT COMPANY. 


The Annual General Meeting of the Company was held in Sydney 
on Aug. 9—Mr. Grorce J. Conen (Chairman) presiding. 


The CHAIRMAN, in moving the adoption of the Directors’ report 
and accounts for the year ended June 30, which recommended the 
payment of a dividend for the past half-year at the rate of 4 p.ct. 
on the ‘‘ A ’’’ and ‘*B”’ shares, referred with regret to the death 
of one of the Directors, Mr. Alfred George Milson, who was on the 
Directorate for sixteen years.. The vacancy thus created on the 
Board had been filled by the appointment of Sir John Vicars, K.B. 
The past year had been a record one. The gross profit made during 
the year was £449,850, and the net profit, after paying interest on 
debentures and loans, was £348,362. Dividends for the past year 
at 8 p.ct. per annum absorbed £5303,316, as compared with £282,756 
for the previous year. The carry-forward to next year’s account was 
£81,316, which included the sum of £36,270 brought forward from 
the previous year. 

Sydney and suburbs continued to grow, and the demand for gas 
grew with them, despite the keen competition from electricity and 
other fuels. The total sales of gas during the past year amounted 
‘0 6854 million c.ft., being 379 million c.ft. in excess of the sales 
lor the previous year, or an increase of 5°85 p.ct. During the past 
seven vears, the number of buildings served with gas had increased 
from approximately 89 p.ct. to 96 p.ct. of the total buildings exist- 
ing in the area, and it was estimated that the Company to-day served 
4 population of 1,140,000 persons. During the past year 12,138 addi- 
tional consumers were supplied with gas, the total number on the 
Comp iny’s books at the end of the year being 232,002. 

Considerable development had taken place in the use of gas for 
manufacturing operations in Sydney. At present eighty different 





trades were using the Company’s gas for such purposes; the num- 
ber of consumers being 914. These consumed 395,874,000 c.ft., 
being an increase of 25°13 p.ct. over the quantity used for industrial 


Purposes the previous year. 


' Three years ago he drew attention to 
the tl “ 


n preposed formation of a N.S.W. Commercial Gas Associa- 


tion. This Association was duly formed, and the consequent bring- 
ng tozether of the two allied industries—the suppliers of gas and the 
manu 


ifacturers of appliances—had resulted in the creation of a desire 
t central Testing Laboratory. A scheme was gradually evolved, 
and a few months ago final arrangements for the testing of all kinds 
of domestic gas appliances were agreed upon. A laboratory had been 
'nstalled in the Company’s premises at Haymarket, and was now 
ngaged on testing work. It was anticipated that early next year a 
number of appliances offered for sale to the public would bear the 

Seal of Efficiency.’’ This seal would be issued only in connection 
with those appliances which conform to the standards laid down ; 


for 2 


and should an appliance fail to comply with the standards of the 
Testing Laboratory, it would not be offered for sale by any gas com- 
pany member of the Association. In addition to ensuring that gas 
appliances should conform to specified standards, it would be essential 
to have control over their installations, so that the service of gas 
would be satisfactory in all respects. This is now receiving attention, 
and it was hoped to obtain the necessary power in this regard. 

The motion, which was seconded by the Deputy-CHarRMAN (Mr. 
A. C. Stephen), was put to the meeting and carried unanimously. 


-— 
<e 


CIVIC ADMINISTRATION AT BELFAST. 


By a narrow majority, the Belfast Corporation have turned down 
the recommendation in the special report of Mr. Arthur Collins, the 





London Accountant, and Expert Adviser of Municipalities, that Mr. 
J. D. Smith, the Engineer and Manager of the Gas Department, be 
appointed Labour Adviser, and as from Jan. 1, 1929, take charge of 
the engagement and transfer of all workmen, whether skilled or 
unskilled, from time to time required by the various departments, 
except such technical men as might be specified in a schedule pre- 
pared by Mr. Smith in consultation with the heads of the other depart- 
ments. (See ‘*‘ JournaL’’ for Sept. 12, p. 550.) The recommen- 
dation was thrown out not as any reflection of Mr. Smith’s capacity 
to discharge these new duties satisfactorily, but because it was con- 
sidered he should be left untrammelled to superintend the gas under- 
taking of which he has made such a brilliant success. 

Councillor Major HaLit-THOoMpPSsON, in moving the rejection of the 
clause, said he considered that in the first place it was interfering 
with the Gas Committee, with Mr. Smith, and with the Ministry of 
Labour. Above all, it reopened the door to patronage which was 
closed two years ago when the Council decided to take all unskilled 
labour through the Labour Exchange. 

Councillor M’KINNEy seconded. 

Councillor LyL—E HALL, supporting, said it would be unfair to ask 
their Gas Manager to undertake this additional work. 

‘Councillor MipGLry suggested that they should appoint someone 
who could be a sort of via media as between the Corporation and 
the Labour Exchange. 

The Lorp Mayor made a special appeal for the retention of the 
principle in the recommendation; but Major Hatt-THompson de- 
clined to withdraw his motion. 

Alderman Sir CRAwrorD M’CULLAGH supported the Committee’s 
recommendation so far as the principle was concerned, but was op- 
posed to Mr. Smith being relegated. Mr. Smith was a very capable 
official; he was discharging an important managerial duty; and 
it would be unfair to ask him to undertake additional work. 

The motion for rejection was carried by 21 votes to 17. 


<i 
—_ 


SUGGESTION SCHEMES TO PROMOTE CO-OPERATION 
BY WORKPEOPLE. 


In a paper before the Economic Science and Statistics Section of 





the British Association, Mr. S. Mavor urged the value of ‘‘ sugges- 
tion *’ schemes as a means of promoting co-operation by work- 
people. National Councils, and Committees of representatives of capital 
and labour, he said, meeting in London may do much to improve 
industrial relations ; how much will depend chiefly on the willingness 
of both sides to sacrifice to the common cause present advantages, 
real or supposed. When national negotiating bodies have done their 
best, there will remain the real and basic task of giving in the work- 
shops practical expression and effect to the awakened spirit of good- 


will and co-operation. In the workshops goodwill is lost; in the 
workshops alone can it be regained. The initiative is with the 


employer, and it is already being widely exercised. A condition essen- 
tial effort in this direction is that a firm’s relation to 
its employees shall be inspired by human sympathy and consideration 
for the interests of the workers, and that all dealings shall be governed 
by consistent fairness. Where this fundamental condition exists, 
many methods of promoting co-operation of the workers are practised 
with success, but he submitted that one of these—suggestion schemes 
—has received Jess attention than it deserves. 

The purpose of a suggestion scheme is to induce workpeople to 
apply their intelligence to the work in hand, and to suggest how 
time, effort, or material may be saved in the doing of it. It is prob- 
ably true to say that the greatest source of waste in the engineering 
industry is the comparative stagnation of the reservoir of latent 
mental abilities and mechanical aptitudes of the men in the work- 
shops. The sluices should be opened, and streams of ideas should 
be made available for enhancing the workers’ earnings and for re- 
ducing the cost and improving the quality of the products. ‘‘ You 
are not paid for thinking ’’ has been the too frequent snub by the 
wrong kind of foremen to men who have had the initiative to put 
their heads out of their. shells. Management has not a monopoly of 
Workmen ought to be paid for thinking; and it is worth 
while so to pay them. It has been complained on behalf of the 
workers that under modern workshop conditions they do not have 
opportunity for self-expression, and that this is a cause of much 
industrial unrest. 

A suggestion scheme provides to the workman wide scope for his 
legitimate and laudable ambition to exercise his creative abilities, 
and to stamp his own individuality upon his work; it is a channel 
through which he can make personal contributions to technical pro- 


to success of 


brains. 








682 


GAS JOURNAL. 


[SEPTEMBER 26, 1928. 





‘ress, and so have a conscious share and proper pride in promoting COAL TRADE REPORTS. 

the general advance, while reaping immediate and appropriate re- 

ward for his effort. The fuller exercise of his faculties is a source From Our’Own Correspondents. 

of pleasure to a workman ; it increases his self-respect, and enables 

him the better to realize his place in the industrial and social struc- NORTH-EAST COAST. 

ture. Suggestion schemes contain large possibilities of fostering There is no improvement to réport, and most depressitg eor Ns 


goodwill and practical co-operation of the workpeople, and of pro- 
moting industrial harmony; they provide opportunities to the workers 
of increasing the value of their contribution to industry, and of 
enhancing their earnings by adding the their heads to the 
work of their hands. 


work of 


ee 


GAS REGULATION ACT APPLICATIONS. 
AMENDING ORDER UNDER SECTION 1. 
Taunton Gas Light and Coke Company. 

To provide that section 3 (standard prices) of the Taunton Gas 
(Charges) Order, 1921, shall be read and have effect as if the standard 
authorized in paragraph (1) thereof were 14d. and 152d. 
per therm respectively, and as if the prices mentioned in paragraph 
(2) thereof were 13°4d. and 14°6d. per therm respectively. 


prices 


8 eg 


TRADE NOTES. 


” 


Developments in ‘‘ Cambridge "’ Pressure Recorders. 


Our readers will be interested to learn that the Cambridge 
Instrument Company, Ltd., have recently developed a new range of 
pressure recorders for low-pressure measurements. These instru- 
ments, which are of the diaphragm pattern, can be used instead of the 
hydrostatic type of recording gauge for many applications. They are 
arance to the well-known ‘* Cambridge ”’ pressure re- 
the firm have supplied in large numbers to practically 
industry, for the measurement of higher pressures. The new 
in six standard low-pressure ranges, as follows: 
, 0-24 in., 0-40 in., and o-60 in. of water, 
Ihe charts are 9} in. in and the 


ptionally clear and easily read. 


similar in appe 
corders which 
every 
recorders are made 
o-4 in., 0-6 in., O-12 in. 


1 


’ 
draught o1 diameter, 


pre ssure, 
eXce 


records are 


ie 


CURRENT SALES OF GAS PRODUCTS. . 


The London Market for Tar, Tar Products, and Sulphate. 

Sept. 24. 
The only change to report in the prices of tar products is a drop 

in the price of pitch, which is quoted to-day at 45s. to 46s. per ton. 

remains 72d. to 74d. per gallon. 

Pure benzole is about 1s. 8d. ner gallon. 

Solvent naphtha, 95/160, is 1s. 5d. to 1s. 6d. per gallon. 

11d. to 2s. per gallon. 

gallon. 

quiet. 


LONDON, 


Creosote 


Pure toluole, 1s. 
Pyridine 
The market 


bases is about §s. per 


continues very 


Tar Products in the Provinces. 

Sept. 24. 
Markets for tar products generally are quiet and with an easier 
most of the articles. 
There is no alter fhe market for pitch. 
not very much inquiry just at present, and Continental 
i which figure 


tendency in 
ation in There are sellers 
at 45s., but 
consumers are indicating 42s. 6d, as their idea of price, 
is not acceptable to the producers. 

Water-white products are steady, and there is a fair amount of 
inquiry for all qualities. 

Benzole is selling freely. 

Solvent naphtha is quoted at 1s. 13d. to 1s. 2d. ex makers’ works ; 
heavy naphtha, 1s. to is. ojd.; and toluole, 1s. 5d. to 1s. 6d. 
very much business doing, but the 


Creosote is quit t. There is not 


exports are good. 
carbolic is easie Business has been done for delivery to 


2s., and for the beginning of next year at 


Crude 
the end of the year at 
ts. tid. per gallon. 


Cresyli 
Naphthalene is steady, but the d 


+} 


acid is quiet, and there is not very much business offering. 


iand has fallen away. 





The average prices of gas-works products during the week were: 
Gas-works tar, 32s. 9d. to 37s. od. Pitch—East Coast, 43s. od. to 
pOs. zc. f.o.b. West Coast Mane hester, 38s. od. to 39S. od. ; Liver- 
pool, gos. od. to 41s, od.; Clyde, gos. od. to 41s. 9d. Teluole, naked, 
North, 1s. 5d. to 1s. 6d. nominal. Coal-tar crude naphtha, in bulk, 
North, od. t d. Solvent naphtha, naked, North, 1s. 13d. to 1s. 2d. 
Hleavy naphtha, North, 1s. to 1s. ojd. Creosote, in bulk, North, 
liquid, sid. to 6!d saltv, 5%d. to 6d.; Scotland, 53d. to 6d. Heavy 


| North, &!d. to Sid Carbolic acid, 60 p.ct., 1s. 11d. 
to 2s. prompt. Naphthalene, £713 to £715, salts, £5 to £5 10s., 
bags included. Anthi ne, ‘* A ’’ quality, 23d. per minimum 40 p.ct., 
| ly n a “a quality, unsaleable. 

Benzole Prices. 
The followin re considered to be the market prices to-day: 
e @ e @, 

Crude benzole . . . © 104 to 0 11 per gallon at works 

Motor “ ap oo Ee *” *” 

go p.ct. ,, se PS whi Bee ” ” 

Pure - E10 ,21t 4, ” ” 

— ec —__—< 
Phe 1 s at Clitheroe is being reduced by 3d. per 1000 c.ft. 

for all pu OSCS ; he reduction to commence after the reading of 
rie rs nS { 20 





prevail, rhere is still a shortage of tonnage, but -it is doubtfy) 


whether this is affecting the coal market to any great ext 


» as 
demand from abroad seems to be at a very lew ebb. - Gas cx re 
still waiting for what is called the!seasonal demand, and in the ji 





time are working very irregularly. Northumberlands maintain their 


slight improvement of the past few weeks, but they are not any 
means full of business. The competition of the Five Counties S: heme, 
and general over-produetion on the Continent, are making very 
difficult to secure export business of any kind. 

Wear Special gas makes still quote 15s. 3d..to 15s. 6d. |.o.b, 
and best qualities 14s. 9d. Seconds and others ask 13s. to 13s. 64, 


All are short of orders. Coking coals are in very poor ds 
makes quote no higher than 13s. 6d., and 
down to 13s. or Durham bunkers ask 13s. gd. for best 
qualities, and others are 138. 6d. All are freely 
Northumberland steams still adhere to the fixed minimum prices. 

Gas coke is nominally 19s. 6d. to’ 20s. f.o.b. for shipment, and 
supplies for prompt delivery are plentiful. 


n ind, 
others ar: 


Best weak 


even less. 


13S. to llered, 


YORKSHIRE AND LANCASHIRE. 
Gas coals produced in Yorkshire and Lancashire are in great 
d the 


nland 


request under contract, owing to the shortening of the days 


weather. ihere is very little forward inquiry for the 


lor 
cooler 


market. Recent sales, however, have not quite fulfilled expectations 
at the collieries. 

Industrial coal moves slowly, with prices in accordance with th 
position at each supplying pit. The recent advances have, 
speaking, been fairly well received, although in some cases 1 





J 


tion has had to be met. 

The export market shows a firmness in respect of hards ; 
smalls. Other qualities are fairly well sold, but tor deliveries a litth 
ahead. Bunker coal has been scarce owing to local holidays, but it 
is anticipated that the position will ease this week. 

The demand for domestic coal has been fairly steady during the 
past week; but there are indications that further advances in price 
may be expected to operate as from Oct. 1, possibly on similar lines 
to those of last month. Restricted outputs and local holidays and 
feasts have led to accumulated stocks at coliieries becoming depleted 
during the last few weeks. The following are the Humber 
and export prices, f.o.b. usual shipping ports: 

South Yorkshire—Hards, Association, bunk 
export screened gas coal, export 15s. 6d. to 16s 








bunker 





ers 20S. to 20S. 3d., 


washed 





15s. 6d. ; 
trebles, 15s. 6d. to 16s.; washed doubles, 14s. 6d. to 15s.; washed 





singles, 13s. 6d. to 14s.; washed smalls, bunkers 15s. to 15s. 34., 
export 11s.; rough slack, bunkers 14s. to 14s, 3d,; smithy peas, 
export 16s. 6d. to 17s. 6d. per ton. 

West Yorkshire—Hartley’s (f.o.b. Goole), bunkers 17s. 6d., ex- 
port 14s. to 158.; screened gas coal, export 14s. to 15s.; washed 
trebles, 15s. to 15s. 6d.; washed doubles, 13s. gd. to 14s. 3¢.; 
washed singles, 13s. to 13s. 9d.; washed smalls, bunkers 14s. 6d. t 


15S., export 11s.; wnwashed trebles, export 14s. 6d. to 15s.;  un- 
washed doubles, 11s. to 11s. 
coking smalls, 8s. 6d. to gs. 6d. per ton. 
Derbyshire and Nottinghamshire—Top Hards, 
to 20S., export 16s.; cobbles, export 15s. 
tiebles, 15s. 6d. to washed doubles, 14s.; 
6d.; washed smalls, bunkers 14s. 6d. to 15s., export 11s. ; 
to 13s.; rough slack, bunkers 13s. 64. 


7 


6d.; rough slack, 8s. 9d. t 
bunkers igs. 6d. 
to 16s.; washed 


15s. to 
washed sin 


gles, 


un- 





10s, > 
138. 
washed doubles, export 12s. 
to 14S., export gs. 6d. to 10s. 6d. per ton. 

Yorkshire, Derbyshire, and Nottinghamshire—Screened steam coal, 
bunkers 17s. 6d. to 18s. 6d., export 12s. to 13s. 3d.; gas coke, ex- 
port 20s. to furnace coke, 19s. 6d.; washed steam, 
Goole, bunkers 16s. to 16s. 6d., Hull, West Yorks., 17s. od., Hull, 
South Yorks., 18s. 3d. to 18s. 6d. per ton, 


MIDLANDS. 
With the industrial market unresponsive, present hopes centre 1 
he development of the seasonal demand for lightiag and heating. 


During the first three weeks of September householders were mostly 


23S. ; 19s, to 


indifferent about augmenting their coal supplies. There was a steay 
absorption of the which advances of severa 
shillings were obtainable in many cases. Taken all round, however, 
the advance did not exceed ‘ 6d., and many. collieries had 
9 accept the best prices they could get in a very dull market. 
With the weather becoming colder, and the period -of ** summer 
time ’’ approaching its close, there has been a brisk demand, 
enough materially to strengthen prices. As long as  supplics at 


abundant the generality of householders will consult their « 


high-grade coals, on 


Is. or IS. 


venience as to buying. 

It is noted in the trade that with the controlled pits on a 5 | 
quota there is very little surplus coal above ground. With 1 trans 
port difficulties to obstruct them, collieries have cleared thr ir outpu 
There is comparatively little coal standing 








pretty regularly. 9" 

Merchants, warned by their experience last year, have no 7” 

so heavily as usual. Any expansion of the market will arti 

quickly be felt at the collieries. With so much unemploy rt, te 

public refuse to believe in the possibility of a squeeze, how y 
Bakers nuts continue in good demand for the Londo inet | 

For ordinary ** D.S."" nuts prices range from 8s. to 115. ¢ — 


are not being taken up quite as fast as they are produce 
upwards, 


Vey 


nutty samples are offered at 6s. 


re 











ill, 
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CONTRACTS OPEN. Safety ia Mines Research Board. 
Coal. Although knowledge regarding mine explosions has been greatly 


The Gas Committee of the Lytham Saint Annes Corporation in- 
vite tenders for the supply of coal. [See advert. on p. 687.] 
Gasholder and Tank. 

The Gas Committee of the Borough of Chorley invite tenders for 
the supply and erection of a three-lift spirally guided gasholder and 
steel tank. [See advert. on p. 687.] 


South Australian Gas Company.—The annual report of the Direc- 
tors for the year ended June 30 states that the profit amounted to 
£92,521. This has been applied in the payment of a dividend for 
half-year ended Dec. 31, 1927, at the rate oi 8 p.ct. per annum, and 
a dividend for half-year ended June 30 last, at the rate of 8 p.ct. 
per annum; and the transference of £4389 to the special purposes 
fund. 

Tamworth Gaslight and Coke Company.—At the recent annual 
meeting of the Company, Dr. A. E. Richardson, the Chairman, re- 
ported a profit of £3594 for the year ended June 30 last. A divi- 
dend for the first half-year at the rate of 10 p.ct. per annum on the 
old shares, and 7 p.ct. on the new shares, less tax, was paid in 
March last, and similar dividends for the second half-year were 
unanimously approved. It was reported that additional capital of 
£3000 was fully subscribed at a premium. 

Increased Gas Sales at Singapore.—The report of the Gas Engi- 
neer to the Municipality of Singapore (Mr. F. Bedford) for the 
vear ended Dec. 31, 1927, shows that the amount of gas manufactured 
was 316 million c.ft.—an, increase of 8°8 p.ct. on the figure for the 
previous year. , The quantity of gas used for public lighting repre- 
sented 35°7 p.ct. of the total output. The amount of gas sold to 
private consumers was 167 million c.ft.—an increase of 11 p.ct. The 
steady demand for cookers and water heaters has been maintained ; 
the total number of cookers on hire at Dec. 31, 1927, being 1175, 
against 720 at the end of 1926. ‘The net profit on the undertaking 
was $129,369, compared with $112,146 in 1926. 

Gas Leakage at Audley.—At a meeting of the Audley Urban 
District Council, Mr. E. Latham (Chairman of the Gas Committee) 
stated that for many years there had been an abnormal leakage of 
gas between the recorded quantity made and the quantity sold. It 
was recently thought that the public lamps were responsible for some 
of this leakage; and tests were being undertaken to discover if this 
was so. The total quantity of gas made during the year ended 
March 31 last was 19 million c.ft. The total registered sales 
amounted to 11,787,400 c.ft., and the works consumption was esti- 
mated at 150,420 c.ft., thus leaving 5,554,000 c.ft. unaccounted for, 
or a leakage of 29’06 p.ct: of the gas manufactured. 





advanced, the cause of several such occurrences remains a mystery, 
and it becomes necessary to explore all possible sources of initiation. 
Among these is the quest'on whether the self-electrification of a dust 
cloud can give rise to dangerous electric sparking such as might 
ignite firedamp or coal dust; and the first stage of an investigation 
of this problem forms the subject of a paper entitled ‘‘ Spontaneous 
Electrification in Dust Clouds, with special reference to Coal 
Dust Clouds,’’ by S. C. Blacktin (S.M.R.B. Paper No. 43, H.M. 
Stationery Office, price 6d. net). The research so far has shown con- 
clusively that electricity is generated in coal dust clouds raised in 
a current of air; that the quantity of electricity generated increases 
with the speed of the air current and with the weight of dust used, 
and varies with the sample of coal; and that sparks may be obtained 
from the charges so generated. Whether the igniting power of these 
sparks is sufficient to initiate a gaseous or coal dust explosion is 
now being examined. 
——_ ag 


Good Working at Deal.—The report of the Directors of the Deal 
and Walmer Gas Company for the year ended June 30 states that 
the gas sold shows an increase of 3°7 p.ct. After paying the dividend 
on the 6 p.ct. preference stock, the Directors recommend a final 
dividend on the ordinary stock of £7 5s. p.ct. per annum, which, with 
the interim dividend of 7 p.ct. per annum paid in March last, makes 
a total distribution of £7 2s. 6d. for the year. 


Low-Temperature Carbonization and the Coal Industry.—Moving 
the adoption of the report and accounts of the Directors of the Old 
Silkstone Collieries, Ltd., for the year ended March 31, Major 
Frank Middleton, the Deputy-Chairman, said that considerable pro- 
gress in low-temperature distillation of coal had been made during 
the past year; certain plants being now in successful practical and 
commercial operation. They were watching the position closely ; 
and had trade conditions been more favourable, they would no doubt 
have been more actively interested. They did not consider, as many 
people did, that it was a primary essential of all low-temperature 
distillation processes to produce a solid smokeless fuel. For every 
ton of smokeless fuel produced in this way, a similar weight of best 
house coal was discarded from the market. The line of investigation 
which they had followed so far with the most encouraging results 
was the distillation of low-grade slacks for the recovery of oil and 
the production of a solid fuel in the form of a semi-coke which had 
been proved to be pre-eminently suitable, much more so than raw 
coal, as a pulverized fuel. They bélieved that along this channel 
there rested great prospects of bringing a substantial accretion of 
revenue to the coal industry, and at the same time a material re- 
duction in the cost of the power factor to industries generally. 
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White City Section of the British Industries Pair.—Space in the 
London section of the British Industries Fair, to be held at the White 
City from Feb. 18 to March 1, is being booked up more quickly 
than ever before; the total stand area reserved up to now ex- 
ceeding 230,000 sq. {t., as compared with 191,000 sq. ft. at the same 
time last year. 

Health Exhibition and Congress.—The Council of the Royal Sani- 
tary Institute have accepted the invitation of the Sheffield City Council 
to hold their goth Congress and Health Exhibition at Sheffield from 
July 13 to 20, 1929. A public meeting to inaugurate the arrange- 
ments will be held in the Town Hall, Sheffield, on Friday, Oct. 19, 
at 3 p-m., under the chairmanship of the Lord Mayor of Sheffield. 

Coatbridge Gas Company. 
Company was held on Sept. 13 


lhe ordinary general mecting of the 
01 Mr. A. S. Legat, the Chairman, pre- 
siding. The Directors’ report for the year ended June 30 last 
showed that the sales of gas for the twelve months amounted to 
1,250,344 therms, being a decrease of 58,926 therms, or 4°48 p.ct., 
compared with the previous year. Dividends were recommended 
lollows: £14 5s. on the original stock, and £9 19s. 6d. p.ct. on 
the four issues of 4,10 shares, all less income-tax. The report was 
adopted, and dividends were declared as recommended. 

Cheaper Gas at Sedgiey.—.\: 
Council recently, a balance-sheet in connection with the gas under- 
taking was presented. The main difficulties through lack of wor king 
balance had now, it was stated, been overtaken, and there was an 
unappropriated balance of 44200. The Gas Committee accordingly 
proposed that, as from the end of the September quarter, the price 
of gas be reduced by gd. per 1000 c.ft. The gas produced was lower 
by more than two million c.ft., and the sales had diminished, but 
the unaccounted-for gas had been reduced. ‘The net profit for the 
year was £3775. The amount spent on renewals was 4.3923, and the 
capital expenditure 41405. The price of gas had been 4s. 6d. per 
1000 ¢.It. 


as 


a meeung ol the Sedgley District 


Tar Fumes and Cancer.—At an inquest on W. C. Yates, the 
Coroner, Mr. W. R. Dauncey, returned a verdict that the man had 
died from wastage due to cancer of the scrotum caused by exposure 
to tar fumes while following his occupation at the Tredegar Gas- 
Works. Mr. D. Walter Davies, Engineer and Manager to the ‘Trede- 
gar Gas and Water Department, stated that deceased had been em- 
ployed at the Council’s gas-works for iorty years, during 30 of 
which he acted as a stoker. Mr. Davies said that four years ago a 
bath fed with hot water was installed at the works, so that Yates’ 
diss must have originated more than four years ago. Notices 
were posted in the works drawing the attention oi the men to the 
great need for Dr. ‘T. R. Sutherland, in his evidence, 
stated that cleanliness was the only preventative against disease in 
men who worked in tar fumes. 

Seventh National Cost Conierence.—The Seventh National Cost 
Conference of the Institute of Cost and Works Accountants will be 
held at the Queen’s Hotel, Birmingham, on Friday, Sept. 28. At 
the morning session, commencing at 10.30 a.m., Mr. Alexander Ram- 
say (Chairman of the Birmingham and District Engineering and Allied 
Employers’ Association) will und the subject of 
\ccounting and the Industrial Future ’’ will be introduced by 


ase 


cleanliness. 


lrades preside, 


* Cost 


Mr. J. A. Lacey (Birmingham) and Mr. J. Wardropper, B.Sc., 
B.Com. (York). ‘The subject of rhe Standardization of Cost Ac- 
counts *’ will be introduced by Mr. B. Thistlethwaite (Manchester) 
at the afternoon session at 2.30 p.m., when Sir Holberry Mensforth, 


K.C.B., C.B.E., will preside. The annual dinner of the Institute 
will take place at 7.15 p.m. on the same day at the Queen’s Hotel, 
will the Rt. Hon. Lord Ask- 


Birmingham, when the chief guest be 


with, K.C.B., K.C, 
Profit at Oswaldtwistle.—A net profit of £3093 on the Oswald- 
was reported to the Council on Sept. 20. 


twistle gas undertaking 
and the gross 


rhe was £27,990, the expenditure £22,262, 
28,353, increased by 


income 





profit £95734. The outstanding debt was £ 
£10,000 during the year, owing to the provision of a new gasholder. 
Ihe Engineer, Mr, A. F. Ames, was preparing a special report re- 


varding a suggested reduction in price. Mr. Read said that the De- 
partment made over £,3000 last year, and had over £5000 in reserve. 
his was ample for contingencies. If they lowered the price 3d. 
a therm, it would mean 4,1200 less income; but even then the 
undertaking would show a profit. The Chairman said he favoured 
a price reduction, but the question of withdrawing profits from the 
undertaking for rate relief would have to be reconsidered in the face 
of keen competition from electricity. He pointed out that street 
lighting, which had to be carried out by the Gas Department, was 
1000 c.ft. of gas sold, and the relief to the rates 


equal to 3d. pet 
But for this, the price could 


by this means was 53d. in the pound. 
have been reduced to pre-strike figures. 

Seventieth Birthday of Gas Mantle Inventor.—Austria has just 
celebrated the seventieth birthday of Karl Freiherr Auer von Wels- 
bach, the inventor of the incandescent gas mantle. The son of a 
former head of the Austrian State printing works, and himself an 
inventor in printing and paper-making processes as well as compiler 
of an interesting work, ‘‘The Hall of Tongues, or The Lord’s 
Prayer in 608 Languages ” (Vienna, 1844), Karl von Auer studied 
at the University of Heidelberg under the famous Baron de Bunsen, 
concentrating in his researches upon the chemistry of the rare earths, 
with results which were later to be of the greatest importance to 
both scientific and technical developments. His invention of the in- 
candescent mantle, after many long and unsuccessful experiments, 
revolutionized the gas industry, and brought great wealth to von 
Auer. But his genius did not end there. Twelve years later, in 
1897, he brought out the osmium filament lamp, and in 1903 the ferro- 
cerium compound (or Auer metal) used in making the modern pocket- 
lighters. To-day he is as active and scientifically alert as ever. In 
his castle in Carinthia he: has the most up-to-date chemical and 
physical research laboratories, in which his researches are still being 


pursued. 





—!|~ 


Gas Charges Reduced at Falkirk.—ln moving the adoption of 
the Finance Committee’s recommendations at a recent Meeting of 
the Falkirk Town Council, Mr. Bell, the Treasurer, said thai las 
year the Gas Department started with a debit balance of 4.8266, 
as a result of the 1926 coal strike. The results for 1927-28, however, 
had reduced this debit to £462. The make of gas was 337 muillion 
c.ft., being 3 million c.ft. more than in the previous year. lt was 
proposed that the price of gas to all classes of consumer be reduced 


by o-gd. per therm, equivalent to almost 4d. per 1000 c.ft., as from 
the beginning of the second quarter for prepayment consumers, and 
for all other purposes as from the October survey. The new charges 
would be as follows: To ordinary consumers, 3s. 1°84d. pcr 1000 
c.ft.; to prepayment consumers, 3s. 3°99d.; and to industria! con. 
sumers, 2S. 6°g6d., subject to the usual discounts. ‘*‘ We can look 


forward with confidence to further reductions from this spieididly 
equipped and managed Department,’’ said Mr. Bell. ‘* Those respon- 
sible for its conduct are well worthy of praise for the results achieved,” 
The Engineer and Manager of the Gas Department is Mr. H, G, 
Ritchie. 

Continental Union Gas Company, Ltd.—The report of the Direc. 
tors for the year ended June 30 last, which will be presented at the 
meeting of the Company to be held at Winchester House, Old Broad 
Street, on Tuesday, Oct. 9, states that the French undertaking, with 
which the Company is closely connected, continues to make satis- 
factory progress. It may be said now to be no longer hampered by 
the complications consequent upon war-time dislocation and post-war 
readjustments. After deducting management expenses and pensions 
charges, and transferring £6000 to Exchange reserve account 
(against £3000 last year), the balance at the credit of profit and 
loss account at the close of the year, including £1288 brought for- 
ward, was £19,085. Out of this balance there has been paid an 
interim dividend on the preference stock of 33 p.ct., less income-tax, 
for the half-year to Dec. 31, 1927, £5600. ‘The Directors recom- 
mend the payment of a final dividend on the same stock at the same 
rate, less income-tax, tor the half-year to June 30 last, making 7 p.ct. 
for the year, £5600. They also recommend a distribution of 1 p.ct., 
less income-tax, on the ordinary stock for the year to June 30, ab- 
sorbing £6400, leaving a balance to be carried forward of £1485. 


The Ministry of Health has sanctioned the borrowing of 43419 
by the Congleton Town Council for improvements at the gas-works. 

The Plymouth Corporation Gas Department secured the second 
prize in the trade advertisement class in the commercial vehicles 
parade in connection with a Devonport carnival. 

A contract for the street lighting at Kenilworth has been arranged 
between the local Urban Council and the Coventry City Council. 
The price will be 15 p.ct. less than that charged to domestic con- 
sumers. 

Mr. C. S. Shapley, the Leeds City Gas Engineer and General 
Manager, is the Executive Officer (voluntary) for the Municipal Dis 
play Group in connection with the organization of the~ Leeds~Civic 
Week, Sept. 22 to 29. All municipal undertakings—including the Gas 
Department—have been thrown open to public inspection. 

A Special Sub-Committee of the Bradford Corporation have in- 
structed the Town Clerk to secure from other municipalities informe- 
tion with regard to the appointment of public lighting superinten- 
dents, with a view to consideration of the desirability or otherwis: 
of the creation of a separate public lighting department in Bradford, 

The Blackpool trading departments during the past municipal 
year made a net profit of £113,232 on an income of £836,177. The 
figures for the Gas Department were as follows: Income, £207,540 
expenditure, £158,845; gross profit, £49,001; and net profit, 
£33,116. Credits in aid of rates totalled £21,000, including £ 10,0 
from the Gas Department. 

A man named William Swain, of Hastings, was overcome }) 
an escape of gas while working at the junction of a main at W elling: 
ton Mews, Hastings, recently. He collapsed into a state of semi-col- 
sciousness, and first aid was rendered by ambulance men. He we 
then taken to the Royal East Sussex Hospital, where oxygen We 
administered. After detention for a few hours he was able to ¢ 
home. 

The Worcester New Gas Light Company announced that from th 
reading of the meters for the September quarter, the charge lor §* 


od. per 1000 c.ft., subject to a discount of 10d. pf 
for moti 


eter, ‘ 


will be 3s. : 
1000 ¢.ft., and a further discount of 2d. per 1000 c.ft. 
power when the gas consumed is registered by a separate m 2 
payment of account within one month from the end of the moat 
next following each quarter day. 

The Lord Mayor of Bradford (Alderman M. Conway) ' 
cookery demonstrations last week which are being organized a 
Mechanics’ Institute by the Bradford Corporation Gas Depart 
until Sept. 29. The Lord Mayor said that the clearer atmosp 
of the city was due to the more general use of gas cookers. * 
behalf of the Gas Departmént, Mr. S. H. Packer, of the Dari! 
Street Showrooms, thanked the Lord Mayor for his presence. 
demonstrations are being carried out by Miss Tuxford. J 

Last Saturday night there was a breakdown at the Dew 
Corporation Electricity Works. At 8.50 p.m. the generator | ond 
down, and this involved complications on the main switchboare, * 
cut off the service in the old borough, which includes the shop?’ 
It was not possible to restore the light until ae por 
= eds matke 
an awkwat 
hough spec!# 
needed. 

d their 


-) 


opened the 
t the 
men 
ert 


= 


centre. 
the streets and shops in the centre of the town are 
illuminated by electricity, and as Saturday night is : 
night, the tradesmen and shoppers found themselves in 
predicament. The crowds were extremely orderly, and t 
precautions were taken by the police, these were not 
the suggestion of the police, however, the jewellers close 
mises. 
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The following transactions were recorded 

: STOCK MARKET REPORT. aie Stanrng. 
Ast THERE was a moderate show of activity on the;issued last week that some re-arrangement}| On Monday Bournemouth “B” 129, 
%, Stock Exchange last week, with Industrials ab-| of the capital account will be necessary. The]3 p.ct. debenture 57) Croydon maximum divi- 
wa sorbing the greatest amount of interest. Imperial Continental Company have announced |dend 853, Gas Light and Coke Igs. 6d., 
- The Gas Market was quite active. Trans-|an interim dividend for the past half-year at|1gs. 8jd., 19s. gd., 34 p.ct. maximum 63}, 
bop actions were numerous, and a number of|the rate of 10 p.ct. per annum, which is the]63}, 63%, 63§, 3 p.ct. debenture 61, Monte- 
ed quotations moved upwards, debenture stocks} same as for the corresponding period of 1927. | video 958, 95%, 96, Newcastle and Gateshead 
or especially being in demand. Of these stocks,| Among the lesser companies it is noted that|3} p.ct. debenture 69%, Primitiva 248. 3d., 
ind Cape Town 4% p.ct. rose 3 points to 73-78,|the additional ‘‘B”’ capital stock of the|24s. 44d., 24s. 6d., South Metropolitan 1063, 
es and Maidstone 3 p.ct. 2 points to 55-58. It} Horley District Gas Company changed hands]|6 p.ct. preference 1123, Tottenham ‘ A” 
200 will be seen by the Table that Continental] at 150. A higher dividend, £7 12s. 6d. p.-ct.} 119, *‘ B’’ 100, 101, 4 P.ct. debenture 773}, 
nel Union ordinary dropped 2 points. This is| per annum, is being paid by the Alliance and} Uxbridge, Maidenhead, 5 p.ct preference 873, 
ok srobably due to the statement in the report} Dublin Company for the past half-year. Wandsworth 3 p.ct. p Beet 574. Supple- 
dly : mentary prices, Brighton and Hove 6 p.ct. 
on ; nS hae | < + ‘*B”’ preference 109}, Gas Light and Coke 
i” When | Dividends, | | Quote rey emeeent = ve, debenture aca io Liverpool 
. iasee, [ease Dividend. |Prev, Last | — Sept. 31. Fall Highest |= p.ct. go}, Metropolitan (of Melbourne) 54 
|it.¥e) Ht. Yr.) on Week.| Prices. p.ct. debentures (issued at £100, £50 paid) 
ec ie lepel%peal | ees cr 493, 50, South Shields new 109, Tottenham 
~ 171,978 | Stk, | Aug 30 6 G *|Aldershot 6 p.c. max. O. «| 1271 7. eo 5 p.ct. Reg:, 98}. ee 
oe 412,992 | ow | oe i s  ll : oe On Tuesday, Croydon maximum dividen 
ith & na — say : H ; Allianee & Dubiip Ora. : a bg ee 86, pasuene th. $6, Gas Light and Coke 
tis- 599,654 | ,, | Aug. 80 | 7 7 _ |Barnet Ord. 7 p.c. ‘ 109—112 * -° tgs. Od., 19s. gd., 4 p.ct. preference 78%, 
by 300, 000 4 Apl. 26 | Ath ue Bombay, Lid. . aie ——— oe 21/8 Montevideo 96}, Primitiva 24s., 24s. 14d., 
eel by 10 | ae ” : * Bournemoath § po.» * | yoe—39 + 123193 24s. 44d., South Metropolitan 1073, Tottenham 
_ 975,000 | 10 | ee ie 6 Do. Pref. 6 p.c.. | 10j—114 11--£11/6/9 | 4 p.ct. debenture 78}. Supplementary prices, 
unt & 50,000 | Stk. July 12 | 8 ° <4 . - a “* 51 Gas Light and Coke 5 p.ct. debenture 1952-57 
- $57,900 oe Aug. 80 | 7 Th Brighton & Hove 6 p.c. Con. 114—117 ¥ i 1013, Hampton Court 5 p.ct. consolidated 103, 
for 311,880 | 5, | ey of 63 Do. 5p.c.Con.| 101—104 .* . 104, Metropolitan (of Melbourne) 53 p.ct. de- 

- at n | om = . ; Bristol § po. —' BS: oy * 115} bentures (issued at £100, £50 paid) 50. 
om 100,000 . June 2 | 7 1 Do. 7p.c.Pret.. . . | 14—117 + | - On Wednesday, Bombay 21s. 3d., Bourne- 
wn sooo | . | ; 5 De: 5 oc Red. Deb: : $508 ye = mouth 6 p.ct. preference 11, Continental 
= 1000 "so | May 24 | 6 8 |Caj eTown, Lad. : ; 8-9 Hh "es pi Union 32, Gas Light and Coke igs. 6d., 
= 100,000} 10| Apl. 26 it Ht o. 4$p.c. Pref... . | 64—T * oe 19s. 73d., 3 p.ct. debenture 613, Montevideo 
. 160,000 | Stk. —_ = ‘ ‘ Be oes JS. ae +6 o 953, 96, Primitiva 24s., 24s. 14d., 24s. 3d., 
a oe oes # Som 28 14 14 ‘Do. ag Red. Deb. . | 100—103 ee ihe 24s. 4$d., South Suburban 107, 1073, Totten- 

187,150 | 5 Aug. 16 | 6% 5 |Ohester5p.c.Ord. . . .| 88—93b - on ham *‘ B ”’ 1003. Supplementary prices, Chel- 

1406 i — tide tit mee ~ - ae Pref. . (a se tenham 5 p.ct. maximum 75, Gas Light and 

419 375,402 1| Apl. 12 1/9 vn Colonial Gas Assn. Ld. Ord.| 23/-—25/- om an Coke 5 p.ct. debenture 1952-57 1014, Liver- 

- 187,848 1 | 1/Th| 1/7 Do. _8p.o, Pref.| 21/-—93/- | .. os pool 5 p.ct. go. 

al *i75;000 | | Junela | 8 | 8 [Don Bpe.Dep, :| soo | ‘| “tsi | On Thursday, Bournemouth “B"” 123, 

cles 4 ~ i a 29 n u Cestinentet Un, Lad . 4 iS. 80—82 Eo py oe 39, eur 8H, Gas 

, | oo 5 & ; «= os Light and Coke 19s. 53d., 19s. 6d., 19s. 7}d., 

9g eed FB eo ee cee oe 

iged 492.270 | | Aug. 16 | 10 7 |DerbyGon. . . . « «| 216-1900 | .. ee and China 14, 144, Imperial Continental 173, 

ci Bom | | eae | |e eB ene |Home | |S [taste aah, SY pet, debenture 68, Primitin 

—_ 60,000; °. | _ 28 5 5 Wastbourne 6 g 0. Deb, .| 94-97 Ba) os | — 248., 248. 3d., 24s. 6d., 4 p.ct. 1st debentures 

1,003,180 | ‘10 | Sept. 13 | 16 14 b met ws | oo =. “8H 924, 93, South Metropolitan 106},, 107, 1074, 

eral ry yo Stk. | July 26 ¥ at . ~ ign a Goke y's Ord. 19/19/04) Kei 1 — 63 = 1073, 6 p.ct. preference 112, 3 p.ct. debenture 

Dis (157,020 | |, 4 4 Do. ape. Gon. Pret. : | 77-80 en 7184—78 594, 60, 603, South Suburban 1063, 5 p.ct. 

Ame 5,602,620 | 4, June 14 | 8 8 Do, 8p.c. Con. Deb. 61—63 +1 61—61 debenture 993, Tottenham ‘‘ A ”’ 1203, ‘*B”’ 

Gas Ry " : : - 63.0. Bra Rd. Db. ye i? . 1003, 1013. Supplementary prices, Brighton 

42,000 |} -— 1 % | Do. Tips. Hitord Deb. * es e ae and Hove 5% p.ct. debenture 97, Gas Light 

» in- 92,500 oo Aug. 80 | 7 Hastings Ei L. 5p. peer me oe on and Coke 5 p.ct. debenture 1952-57 1013, 
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cipal & 2,145,907 | ,, Aug. 16 | 68 54 ‘ee et Ord, 90 —91b - oe debenture 583, Croydon sliding-scale 1098, 

The aon ee yond 3 : : ations sap ro oo - Gas Light and Coke 19s. 43d., 19s. 6d., 
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rofit, 15,000 5 | June 14 | #8 {8 |Malta& Mediterranean .| 53—5 * oa mum 63, 638, 63%, 4 p.ct. preference 78}, 788, 
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-_ ous,e0e Stk. gaily = ‘ : De. hams _— = 1911 4 | es * debenture 1013, Liverpool 5 p.ct. 90}, Wands- 
1» the 160,000; ‘lo } Mar. 22 | 6 8 gan Panio 6p. o. Pret... oh —-85 sie x worth § p.ct. debenture 993, 99. : : 
- as 970,000 | Stk. | Aug. 80 / 6 6¢ [SheffielaA . + + + +.|/L084—104ge* * - In Lombard Street, money was fairly plenti- 
oe 1,047°000 " $ 6 De. ra eee 100k lose | i yes ful. During the earlier hours on Friday 
otive Jae “90,000| “to} June 14 | +g Pa RS nn ee we 3% p.ct. was quoted for new money; but the 
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vie ‘e6aesy| " | Suneaa | § eo a weal |" a fell over 3s. 24d. p.ct. to £4 1s. 3°85d. p.ct. 
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me 121,276 “ June 28 4 a ©. Deb.| 72—5 ee oe rates. 
¥ 200/000 | i od ~ : HA ‘Swansea 1 mary gh Es na _On the Foreign Exchange Market, the New 
vatler Nee {20,000 | ,, July 26 7 8 |'Tottenham istrict A5p.c. | 117-122 +2 119—1205 York rate was easier in tendency, and, after 
“the ay " 6 64 Do, B 8} p.c. | 99—102 +1 100-1014 | falling to below 4.85, finished at 4.85,;4. The 

. iet'see | yes 4 5 ne p.c. Pret. | 96-99 sas ae Berlin rate declined to 20.34%; Italian lire 
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NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. 


Whatever is intended for insertion in the “JOURNAL” must be authenticaisd 


by the name and address of the writer—not necessarily for publication but as a proof of good faith. 


COPY FOR ADVERTISEMENTS for the “‘ JOURNAL ” shonld 


be received at the Office NOT LATER than 


NOON ON TUESDAY, to ensure insertion in the following day’s 


Orders to Alter or Stop PERMANENT 


should be received by the FIRST POST on Monday. 


UNDISPLAYED ADVERTISEMENTS: Situations Wanted, Six 
Lines and under (about 36 words), 3s.; each additional Line, 6d. 
Situations Vacant, Apparatus Wanted and for Sale, Contracts, Public | 


Notices, &c., $4. per Line—minimum, 4s. 6d. 


Telegrams: ‘‘GASKING, FLEET LONDON.” 


TWELVE O’CLOCK 


Kingdom 


United 
& Ireland 


ADVERTISEMENTS 





Advance Rate: 
Credit Rate; 
Dominions & Colonies & U.S.A. 
Payable in Advance 
Other Countries in the Postal Union. ) 
Payable in Advance f 
In payment of subscriptions for ‘‘ JOURNALS 
Office Orders or Bankers’ Drafts on London only are accepted. 
All Communications, Remittances, &c., to b: addressed to 
WALTER KING, LIMITED, 11, Bott Court, FLeet Street, 


TERMS OF SUBSCRIPTION to the “‘ JOURNAL.” 


(Continuous Subscribers ave entitled to a. free copy of the “GAS 
JOURNAL” CALENDAR and DIRECTORY.) 


ONE YEAR. 
35/- 
40/- 


} 35/- 


HALF-YEAR,. 
18/- 
21/- 


QUARTER 
10/- 


1/6 


40/- .. 2/6 . 126 


sent abroad, Post 


Lonpon, E.C. 4. 


Telephone: Central 6055. 





AS PURIFICATION 
& CHEMICAL CO., LTD., 


Patmerston Hovse, 
34, Orv Broap Srreet, Lonpon, E.C, 2. 


XIDE OF IRON 
AS SUPPLIED BY THIS COMPANY FOR 
OVER 50 YEARS ON SALE OR LOAN. 


PENT OXIDE 
PURCHASED IN ANY DISTRICT. 


‘*PuriFIcATION Stock, Lonpon,”’ 


Telegrams: 
Lonpon WALL, 9144, 


Telephone : 


AS WORKS STEAM PLANT. 


We can meet your requirements for BOILERS, 
RECEIVERS, TANKS, WASHER TUBES, SIZING 
SCREENS, PLATE WORK, BOILER SETTINGS, 
CHIMNEYS (brick and steel). : 


Inquiries INVITED. 
H.eT. 


ANKS (NETHERTON) Ltd., 
NETHERTON, DUDLEY. 
(See illustrated page advert., Centre p. XII.) 


SATURATORS 
OR producing Long Needle - like 
CRYSTALS 


; also plant for producing 
SUTRALIZED SULPHATE, 

THE CHEMICAL ENGINEERING AND 
WILTON’S PATENT FURNACE Co., Ltd., 
76, Victoria Street, London, 8.W. 1. 

(See also advertisement, Centre p. XI.) 

Telephone: Telegrams: 
Victoria 2417, *“ Evaporator PHone Lonpon.” 


WEIGHBRIDGES 
OR Motor Lorries and Railway 
Traffic can be seen erected at our Works READ 
R DELIVERY. Inspection by your Engineer in- 
vited and a test by your Local Inspector of Weights and 
Measures before delivery. Every machine a High- 
Class Engineering Product and fully guaranteed. 
CHARLES ROSS, LIMITED, 
SHEFFIELD. 


“LUX” PURIFYING MATERIAL. 


THE PREMIER MATERIAL FOR GAS 


PURIFICATION, 


HOS. DUXBURY AND CO. 
Some AGENTS FOR 
ENGLAND, SCOTLAND, IRELAND, WALES anp 
THE COLONIES (except Canapa). 


16, DEANSGATE, 
MANCHESTER. 
Telegrams : 


“ Darwinian, Manchester.” 
Tel. Nos. ; 8268-9 City. 


EORGE WILSON GAS METERS. Ltd. 


for 
GAS-METERS, ORDINARIES, SLOTS, AND 
R 


3PAIRS, 


PALACE CHAMBERS, 
WESTMINSTER, 8.W.1, 
Telegrams ; 


‘ Darwinian, Parl, London.” 
Tel. Nos. : 6501-2 Victoria. 


Foleshill Road Coventry. 
Telephone : 596, Telegrams: ‘‘ GASMETER.”’ 
Certus Works, Kingston Road, Raynes Park, 

Lonponr, 8. W. 20. 


Radium Works, 12, Radium Street, Oldham Road, 
ManOHESTER, 


| J & J. BRADDOCK (Branch of Meters 
* Limited), Globe Meter Works, OtpHam, and 
45 & 47, Westminster Bridge Road, Lonpon, 8.E. 1. 
WET AND DRY GAS METERS, PREPAYMENT 
METERS, STATION METERS AND GOVERNORS. 
REPAIRS RECEIVE PROMPT ATTENTION. 
Telephones : 815 Oldham, and 2412 Hop, London. 


‘ Telegrams: 
‘Brappock,OLpHam,” and “Merriqve, Lams, Lonpon.” 


ULPHATE OF AMMONIA 
SATURATORS and all LEAD and TIMBER 
WORK in connection with Sulphate Plants. 
We Guarantee promptness with efficiency for Re- 
pairs. 
JosEPH TayLor (SaturaTors), Litp., Chemical Plant 
Engineers, Blackhorse Street Mills, Botton. 





OXIDE OF IRON. 


SPENT OXIDE BOUGHT 
ALE & CHURCH, LTD., 


83, St. Mary at Hitt, Lonpon, E.C,8, 
Phone: Royal 1484, 
“TORTO” FIRE CEMENT. 


ALE & CHURCH, LTD., 


83, St. Mary at Hitx, Lonpon, E.C. 3, 
Phone: Royal 1484. 


“KLEENOFF,” THE COOKER CLEANSER. 


Tins for Sale to Consumers, 
In Bulk for Works Use. 


(See ** Gas Salesman,"’ p. 200.) 
ALE & CHURCH, LTD., 


33, St. Mary at Hitt, Lonpon, E.C.3, 
Phone: Royal 1484, 





Telegrams—* Saturators, Botton.” . Teleph 848, 





MEWBUEN, ELLIS, & CO., 


HARTERED PATENT AGENTS AND 
TRADE MARK AGENTS, 
70 & 72, Chancery Lane, London, W.C.2. 
Telegrams: “ Patent, London.” | Phone 243 Holborn. 
And 3, St. Nicholas Buildings, Newcastle-on-Tyne. 





SULPHURIC ACID 
QPECIALLY prepared for the manu- 


facture of SULPHATE OF AMMONIA. 
SPENCER CHAPMAN & MESSEL, LTD., 
with which is amalgamated Wm. Pearce & Sons, Lrp., 
86, Mark Lane, Lonpon, E.C. Works—Sritvertown. 
Telegrams—* HyprRocutoric, Fen Lonpon.” 
Telephone—Royat 1166, 


ATENTS for Inventions, Trade Marks. 

Advice, Handbooks and Consultations free. Kine’s 
Kine, C.1.M.E., 
Regd. Patent Agent, G.B., U.S., and Can., 1464, QuEEN 
VicroriA 8t., E.C. 4, and 57, Coancery LANE (near Pat. 
Off.), Lonpon, W.C, 2. 40 years’ refs. "Phone Cent. 0682, 


Patent Acency Lrp., Director B, T 





HE BRITISH GAS PURIFYING 
MATERIALS CO., LTD., 
99, Lonpon Roap, LEICESTER. 
Telegrams : Telephone: 
“ Brrevrmat, LEICESTER.” LEIcEsTER 5096. 
Solicit enquiries for :— 

NATURAL BRITISH PURIFYING MATERIAL, 
NATURAL HYDRATED OXIDE OF IRON, 
FIRST QUALITY DUTCH BOG ORE, 
BEST QUALITY BELGIAN BOG ORE, 
“PREPARED” AND “UNPREPARED” 
ARTIFICIAL OXIDES, 


SPENT OXIDE PURCHASED. 


Lonpon OFFICE : 
84/385, NornFotk Srreet, Stranp, W.C, 2. 
Telegrams : Telephone: 
‘“ Brrpurmmat Estranp Lonpon.” CENTRAL 8982, 





APPOINTMENTS, &o., WANTED. 


AS Cookery Demonstrator, fully 
qualified (Diplomée National Training 
School of Cookery),* Demonstrator at *Wembley 
and *Ideal Home Exhibitions, also *‘‘ B.C.G.A.,"’ 
is free to accept Daily or Weekly Engagements. 
*Miss LINA PARKYN, 192A, WEST END LANE, 
WEstT HAMPSTEAD, LONDON, N.W. 6. 











APPOINTMENTS, &c.. VACANT. 





THE INSTITUTION OF GAS ENGINEERS. 
HE Council of the Institution of Gas 


Engineers is prepared to receive applica- 
tions for the office of SECRETARY. 

The person to be appointed shall devote the 
whole of his time to the duties of his office ; shall 
possess an intimate knowledge of the gasindustry, 
and have acquired considerable executive experi- 
ence in connection therewith. 

Commencing Salary, £800 per Annum, 

Applications, endorsed ‘‘ Secretaryship,’’ to be 
forwarded to the PRESIDENT, THE INSTITUTION 
OF GAS ENGINEERS, 28, GROSVENOR GARDENS, 
Lonpon, S.W. 

Applications to be received on or before Oct. 9, 
1928. . 





THE UNIVERSITY OF LEEDS. 


PPLICATIONS are invited for Ap- 
pointment as RESEARCH CHEMIST in 
the Department of Coal Gas and Fuel Industries, 
primarily for Researches on Carbonization under 
the Joint Committee of the Institution of Gas En- 
gineers and the University of Leeds. 
Commencing Salary £600-£700 per Annum, ac- 
cording to Qualifications and Experience. 
Applications will be received up to Oct. 31 by 
the REGISTRAR, THE UNIVERSITY, LEEDS, from 
whom further Particulars may be obtained. 


a —— 


BUCKHAVEN AND LEVEN GAS 
COMMISSIONERS. 
b hemes Technical Assistant required 
by the above Undertaking. Must be g 
Draughtsman, have fair Chemical knowledge, and 
have had Experience with Vertical Retort Plant. 
Salary, £3 per Week. 

Applications, stating Age and Experience, to 
gether with copies of Testimonials, to be lodg 
not later than the 2nd of October, 1928, with H. A. 
AITKEN, General Manager, GAS WORKS, LEVEN; 


FIFE. 
A GAS-WORKS on the South Coast, 
contemplating Considerable Extensions t0 
Plant, require in their Drawing Office, for about 
two years, a thoroughly reliable DRAUGHTS 
MAN. Oae with Contractors’ Experience pre 
ferred. 
Applicant will be required to act as Clerk of 
Works during the Erection of the New Plant. | 
Write, stating Age, Experience, Salary required, 
and also enclosing copies only of References, © 
No. 7887, ‘‘GAS JOURNAL,” 11, BOL? Court, 
FLEET STREET, E.C. 4. 











